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FOREWORD

Unmanned exploration will involve adaptive or remote control of mobile or
stationary manipt lators and instruments for observing, testing, and analyzing soil,
vegetation, and wtmosphere, Manned exploration will involve control of such
equipment and construction of habitable bases above or below ground. Since
environmental co1ditions may be adverse, the methods of handling materials are
likely to be similer to those used for radioactive materials. The environment may
or may not include liquids, atmospheric gases, and vegetation.

At the request of engineering and research personnel of the Jet Propulsion
Laboratory (JPL), a number of informal literature scarches were compiled con-
cerning various tvpes of equipment and processes which might be usable for or
adaptable to extraterrestrial land-based exploration. References selected from
these unpublished searches and additional references from the literature are pre-
sented in this form for the use of other agencies working in the field of astro-
nautics. The avai able literature was perused rather carefully up to the cutoft date
of September 1962. A few later references of special interest are included.

The references were obtained from Engineering Index (EI), Applied Science
and Technology Tndex, Readers’ Guide, Nuclear Science Abstracts (NSA), Astro-
nautics Informat on Abstracts (AI/A), Astronautics Information Survey (Al/S),
Armed Services Technical Information Agency (ASTIA) Technical Abstract Bulle-
tins, Applied Mechanics Reviews (AMR), Industrial Arts Index, Chemical Abstracts
(CA), Physics Abstracts (PA), Monthly Catalog of United States Government Pub-
lications, Biological Abstracts (BA), Psychological Abstracts (PsyA), Bibliography
of Agriculture, Space Technology Laboratories™ Literature Search “The Lunar
Problem” (LP), National Aeronautics and Space Administration Scientific and Tech-
nical Aerospace Reports and Technical Publications and Abstracts, and miscellane-
ous periodicals and reference lists.

The sections of this literature search comprise references to manipulators;
vehicles of various sorts; structures above and below ground; sampling and exam-
ination of materals; remote, automatic, and adaptive control; human factors in
control; and general mechanisms and practices, a knowledge of which may be
useful in planninz manipulators and bases. Among the practices are mining, drill-
ing, excavating, preparing terrain for construction, conveying, and hoisting.
Although primary interest lics in the mechanical problems of exploration, some
analytical and testing techniques have been included. The sections of this litera-
ture search overlap in subject matter. Each section may be considered as a
sampling of its subject, although some sections comprise more comprehensive
samplings than cthers. Many references are included without abstracts to provide
a wider subject scope within the limits of one volume.

The compiler wishes to acknowledge the advice and assistance of Rudolph

Rieder, Raymond McCreary, William Schimandle and Ivan Walenta in the selec-
tion of material.






CONTENTS

General Manipulators

General Manipulators for Radioactive Materials .

Roving Vehicles and Stationary Structures.

Soil —Properties, Sampling, Testing, and Analysis

Vegetation —Sampling, Harvesting, Producing, and Handling
Dust and Particles— Sampling, Testing, and Control

Gas and Liquid— Sampling, Handling, Analysis, and Testing .
Additional Inspection, Testing, and Analysis Techniques .
Gripping and Holding Mechanisms and Equipment .
Positioning Mechanisms and Equipment .

Hoisting and Lowering Mechanisms and Equipment
Conveying Mechanisms and Equipment

Cutting Mechanisms and Equipment .

Crushing and Grinding Mechanisms and Equipment
Sweeping and Abrasive Cleaning Mechanisms and Equipment
Handling of Materials by Cranes .

Packaging, Locding, and General Handling of Materials .

Excavating, Dredging, and Earth- Movmg Mechanisms
and Equipment . .o Coe e

Earth Drilling Mechanisms and Equipment

Blasting Mechanisms and Equipment

General Shaft Sinking and Mining Mechanisms and Equipment .

Miscellaneous Mechanisms and Machinery Construction .
Remote, Autoratic, and Adaptive Control

Human Time Lag and Human Factors in Control
Miscellaneous and Appended References .

Author Index .

JPL ASTRONAUTICS INFORMATION SEARCH NO. 464

29
52
80
83
112
139
145
152
163
171
185
194
199






JPL ASTRONAUTICS INFORMATION SEARCH NO. 464

GENERAL MANIPULATORS

GENERAL MANIPULATORS

1. SERVOS FOR REMOTE MANIPULATION
Goertz, R. C., Burnett, J. R., Bevilacqua, F.
March 26, 1953
Argonne National Laboratory, Lemont, Ill.
ANL-5022, W31-109-eng-38
AD-9289

2. TEST OF MOUNT, CALIBER .50 MACHINE
GUN, REMOTE CONTROLLED
Sheikh, R. U.
1956
Aberdeen Proving Ground, Mc.
Final Report 1
AD-116,550, Project TT2.725C

The mount is a self-containe¢ unit controlled and
operated from a remote position. .. The unit requires no
electrical or other power supply fiom the vehicle, but is
operated manually from a remote position by a hydraulic
and mechanical system. Sighting is also done from a re-
mote position. The mount has, in general, adequate per-
formance characteristics. Resporse ratios, handwheel
efforts, and laying time are found watisfactory. The trans-
mission of hydraulic control fluid from stationary controls
to rotating parts through a slip ring is satisfactory for this
application. . . (ASTIA)

3. MANIPULATOR REDESIGNED FOR
PRODUCTION
Product Engineering, v. 27, pp. 150-151, June 1956

4. STANDARD MANIPULATORS REDUCE
WELDING EXPENSE
Tool Engineer, v. 36, p. 94, Jure 1956

5. MECHANICAL SLAVE PERFORMS AT
MASTER’S BIDDING
Electrical Engineering, v. 75, 3. 671, July 1956

6. GENERAL ELECTRIC POWER-OPERATED
MANIPULATOR
The Engineer, v. 205, p. 443, March 21, 1958
(See also excerpts in Engineering, v. 185, p. 397,
March 28, 1958)

7. G.E.C. POWER-OPERATED MANIPULATOR
Metallurgia, v. 57, pp. 303-303, June 1958

8. SURVEY OF FORGING MANIPULATORS AND
THEIR APPLICATIONS
Lillywhite, P. L.
Iron and Steel Institute, Journal of the, v. 190,
pp. 394-413, December 1958

9. MANIPULATING DEVICES
Britt, J.
Nuclear Engineering, v. 4, p. 92, February 1959
(Also available as British Patent 797,882, assigned
to Rolls-Royce, Ltd., obtainable from
U.S. Department of Commerce, Washington, D.C.)

The device is intended for handling articles by remote
control, e.g., in a space containing liquid sodium at high
temperature from which the mechanism must be pro-
tected, and which itself must not be contaminated by any
lubricant or coolant. A rigid tubular casing with straight
portions connected by a curved portion is provided with
internal guide faces for a girder structure of a pair of
flexible strips and interconnecting links. The strips are in
sliding contact with the guide faces and by interlocking
of the links and strips in one straight portion, a rigid
structure is formed capable of supporting bending loads
in the center-plane of the curved section of the casing.
The interlocking and unlocking is effected by projecting
the girder member more or less from the end of one
straight portion. Suitable gripping means is carried at the
operative end of the girder. The casing is made rotatable
about an axis through one of its straight parts so as to be
movable over a large area. (NSA, 1959, #8469)

10. HANDYMAN, SLAVE ARMS GETTING
CLOSER TO HUMAN MOTIONS
Product Engineering, v. 30, pp. 21-22,
March 30, 1959

11. ALMOST-HUMAN ENGINEERING
Machine Design, v. 31, pp. 22-26, April 30, 1959
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12. FOUR PERMANENT-MAGNET DRIVES TRANS-
MIT SEVEN MANIPULATOR MOTIONS
Machine Design, v. 31, pp. 184-185, May 14, 1959

13. MANIPULATOR FEELS AND HEARS;
DESIGNED FOR WORK ON ATOMIC
AIRCRAFT MACHINERY
Electronics, v. 32, pp. 102-105, May 29, 1959

14, REMOTE CONTROL MANIPULATOR
Jelatis, D. G.
June 24, 1959
U.S. Department of Commerce, Washington, D.C.
British Patent 815,515

A master-slave arm arrangement is described in detail.
(NSA, 1959, #18,081)

15. REMOTE CONTROL MANIPULATOR
Goertz, R. C,, Schmitt, R. G., Jr,, Olsen, R. A.
June 24, 1959
U.S. Department of Commerce, Washington, D.C.
British Patent 815,516

Another master-slave arm arrangement is described in
detail. (NSA, 1959, #18,082)

16. LABORATORY VACUUM MANIPULATOR
Kanunov, M. A,, Sokovishin, V. A.
Instruments and Experimental Techniques, no. 4,
pp. 650-653, July-August 1959 (Translated from
Pribory i Teknika Eksperimenta)

A manipulator for evacuation and production of elec-
tric vacuum devices without exhaust tips and getter ele-
ments is described. The manipulator provides for the
possibility of simultaneously evacuating and soldering
( with low-melting solder) three devices in high vacuum.
(EI, 1960)

17. STRIP IS MUSCLE FOR METAL HANDS
Jelatis, D. G.
Steel, v. 145, p. 165, October 19, 1959

18. APPLIED RESEARCH IN MICROMINIATURE
FIELD EMISSION TUBES
Hansen, W. W,
October 1959
Stanford Research Institute, Menlo Park, Calif.
QPR 1 for July 1-October 1, 1959, SRI Project 2937,
DA 36-039-sc-84526

Apparatus is being designed for the study of simulated
tubes containing field emission cathodes. Principal com-
ponents are a demountable ultra-vacuum chamber and a
micro-manipulator to produce small displacements of
tube elements in three dimensions.

19. MANIPULATOR CABLE WITH CONSTANT
STRESS
Grimson, J. H.
November 1959
Argonne National Laboratory, Lemont, 111,
ANL-6079, W-31-109-eng-38

A manipulator or mechanical arm involves an upper
and a lower arm, with a variable angle between them.
Cables used to transmit motion and force from the upper
to the lower arms pass over a pulley at the joint or elbow.
A pulley, axially fixed with respect to the joint, imposes a
change in length of the cable as the angle between the
arms varies. Manipulation design requires a cable of con-
stant length during this variation; this constant length
may be achieved by guiding the center of the pulley
along the proper path. Acceptable solutions were ob-
tained in terms of variables such as the length of each
arm, the radius of the pulley, and the angle between the
arms. In one design the pulley center is moved along a
straight line with respect to the lower arm, while in the
other solution the pulley center is moved along a circular
arc with respect to the upper arm. Practical and eco-
nomical mechanisms based on these solutions were inves-
tigated for use in manipulator design. (NSA, 1960, #6428)

20. MANIPULATOR: ITS DESIGN AND
APPLICATION
Somers, J. C.,
American Society of Mechanical Engineers,
New York, N. Y.
Paper 59-A-186, presented at ASME Meeting,
Atlantic City, N.]., November 29-December 4, 1959
(See also Mechanical Engineering, v. 82, pp. 64-65,
February 1960; v. 82, p. 90, August 1960)

A manipulator is a piece of equipment used to lift or
move heavy objects or objects with irregular or compli-
cated shapes. Examples of manipulators are tongs, grap-
ples, rotators, etc. A manipulator serves many purposes:
to pick up an object, to move it, to shift, turn or lay down
any object onto the floor, pallet, platform, or truck han-
dling equipment, or machine. Some types of manipulators
are illustrated and various problems are visualized. ( EI,
1960)



91. MECHANICAL HANDS HE}.LP WORKERS:
UNION SPECIAL MACHINE CO.
Parker, W. R.
Plant Engineering, v. 14, pp. 17-128, March 1960

29. FEEDING AID FOR PARALYSED
The Engineer, v. 209, no. 5436, p. 577, April 1, 1960

A pedal operated feeding mechanism, devised by A. E.
Harvey and ]. Ainley, has been named Sonia Serviteur.
The principle of the mechanism is similar to the remote
handling at a nuclear energy plant. The foot controls are
connected to the eating utensils by Bowden cables. A
multi-pushbutton switchboard or a painting palette could
be handled on the mechanism alsc. (EI, 1960)

93. APPLICATION OF MODEERN REMOTE
HANDLING TECHNIQUES TO UNDER-
WATER OPERATIONS
Clark, J. W.

Instrument Society of America, Pittsburgh, Pa.
Preprint 77-NY60, presented at 1SA Meeting,
New York, N.Y., September 26-30, 1960

(See also ISA Journal, v. 8, no. 9, pp. 58-63,
September 1961)

Electronic command and vision systems which make
possible underwater operations below diver depth are
discussed, as well as operations in shallow water which
were formerly not practical. Desigs for both free-swim-
ming and bottom-crawling remoie handling machines
were presented. Applications include construction and
operation of permanent underwater installations, salvage
operations, recovery of mineral wealth from below ocean
bottom, and numerous military op >rations. (EI, 1961)

24. PROGRAMMED MANIPULATOR CUTS
FORGING TIME
Baker, P. N, Tomlinson, A.
Control Engineering, v. 7, pp. 194-196,
September 1960

95. MICROMANIPULATOR TIXCHNIQUES
Helvey, T. C.
IRE Transactions on Medical Electronics,
v. ME-7, no. 4, pp. 340-345, October 1960
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Similarities between micromanipulation in molectronics
and biology are noted. Different types of micromanipula-
tors and typical applications of micromanipulation in
biology are discussed. (EI, 1961)

96. LINKAGE-CONTROLLED FINGERS SIMPLIFY
MOUNTING AND REMOVAL OF REELS
ON A TAPE DRIVE
Machine Design, v. 32, p. 120, November 24, 1960

27. FORCE-REFLECTING ELECTROHYDRAULIC
SERVOMANIPULATOR
Mosher, R. S., Wendel, B.
Electro-Technology, v. 66, pp. 138-141, December
1960

28. CLOSING THE MANIPULATOR GAP
Engineering, v. 191, pp. 103-104,
January 20, 1961

99. POWER-OPERATED MANIPULATOR
Marsh, J. A., Bates, L. T., Humphreys, D.
January 18, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 859,162 (assigned to A. C. Wilson
& Partners, Ltd.)

A power-operated manipulator is designed for remote
handling of large loads on the order of one ton. The
manipulator comprises a carriage movable along a longi-
tudinal track and a cross trolley movable along a trans-
verse track carried by the carriage, the trolley supporting
a vertical telescope arm. Individual hydraulic motors are
provided for driving each of the moving elements of the
manipulator. (NSA, 1961, #7476)

30. MANIPULATING DEVICES INCLUDING
MASTER AND SLAVE PORTIONS
Griggs, F. J. M.
February 1, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 860,158 (assigned to Pye, Ltd.)

A manipulating device for the remote handling of
objects, which consists of master and slave portions, is
described. The tongs of the slave portion are normally
held in an open position by one or more springs. Oper-
ation of the control grip in the master portion, trans-
mitted to the slave by means of one or more control wires
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running over guide pulleys, closes the tongs against the
force of the springs. Means are provided by springs
inserted into the wire connected to each limb of the tongs
to prevent the control wire from becoming dislodged
from a guide pulley should one of the limbs strike or be
struck by an object. The springs are inoperative in normal
operation, but act to take up slack in the control wires if
one of the limbs hits an object. (NSA, 1961, #11,282)

31. PUSHBUTTON ROBOT LEARNS FAST:
UNIMATE, PRODUCED BY CONSOLIDATED
CONTROLS CORP.

Product Engineering, v. 32, pp. 72-73,
March 20, 1961

32. ARTICULATED MANIPULATOR
April 19, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 865,517 (assigned to General Mills,
Inc.)

An articulated manipulator (material handling unit)
for use in uninhabitable environments is designed with
many degrees of frecdom. The unit consists of manipulat-
ing arms extending from a vehicle provided with a pro-
tective cab. This unit is especially suitable for dismantling
nuclear aircraft engines. (NSA, 1961, #7043)

33. WE’S LIST OF MANUFACTURERS:
AUTOMATIC WELDING EQUIPMENT,
MANIPULATORS, POSITIONERS
Welding Engineer, v. 46, p. 52, June 1961

34. MANIPULATING DEVICES HAVING MASTER
AND SLAVE PORTIONS FOR THE REMOTE
HANDLING OF OBJECTS
Stephenson, P, H.

July 19, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 873,077 (assigned to Pye, Ltd.)

A manipulating device for the remote handling of
objects is described. The device consists of a horizontal
tubular support to opposite ends of which are pivotally
attached a master arm and a slave arm. There is a linkage
mechanism interconnecting the arms in order that move-
ment can be imparted to the slave arm by movement of
the master arm. There is also a manipulating tool at the
end of the slave arm operable by controls on the master
arm. A mechanism is provided for effecting lateral dis-
placement of the slave arm out of the plane containing

the tubular support and the master arm. Instead of pivot-
ing the master arm of the manipulator to a member
which is rigidly attached to the tubular support or
through-tube as in prior constructions, the master arm
is pivotally attached to a housing which can rotate rela-
tive to the through-tube. An electric actuator provides
the relative rotation between the master arm and the
through-tube. (NSA, 1961, #23,727)

35. MOBOTRY: THE NEW ART OF REMOTE
HANDLING
Clark, J. W,
IRE Transactions on Vehicular C ommunications,
v. VC-10, no. 2, pp. 12-24, August 1961

Equipment to perform a great variety of tasks within
hostile environments has been designed and built utilizing
well-proven electronic techniques. Such systems perform
most of the operations which would be performed man-
ually were it possible for a man to enter the hazardous
area. Examples of hostile environments include space,
the ocean, nuclear laboratories, and numerous others. A
simple trinary coding command system has proved quite
practical and is capable of commanding mobile remote
systems having 50 or more degrees of freedom. Conven-
tional closed-circuit television systems may be used for
driving and steering remotely controlled vehicles and for
accomplishing manipulative tasks. Two or more such
cameras are highly desirable for obtaining good spatial
perception. Examples of remotely-controlled systems for
hostile environments include the Hughes Mark IT Mobot
system for nuclear hot laboratories, the R.U.M. ( Remote
Underwater Manipulator) built by Scripps Institute of
Oceanography for scientific and military operation in the
depths of the ocean, and a variety of outdoor remotely
controlled vehicles. (EEA, 1962, #1287)

36. GRIPPING FORCE SUPPLIED BY UNUSUAL
HYDRAULIC CIRCUIT; FORGING
MANIPULATOR DESIGNED AND BUILT
BY THE ALLIANCE MACHINE CO.

Stuckey, R. L.
Iron and Steel Engineer, v. 38, pp. 139-140,
August 1961

37. REMOTE CONTROL FOR MANIPULATORS
August 23, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 875,906 (assigned to General Mills,
Inc.)



A control unit is designed for regulating a multiplicity
of bending, extending, and rotatng movements of a
remotely controlled handling unit. « NSA, 1961, #26,152)

38. A REMOTE CONTROLLEI) MANIPULATOR
September 6, 1961
U.S. Department of Commerc::, Washington, D.C.
British Patent 876,736 (assigned to Central Research
Labs., Inc.)

A remote control manipulator ¢cc mprising a horizontal
tubular support, a master arm, ard a slave arm is de-
signed so that manipulations to the left or right of the
normal working area of the slave :rm can be performed
in spite of the limited viewing wrea of the shielding
window. This increase in the range of maneuverability of
the manipulator is accomplished through providing
means for displacing the slave arm with respect to the
master arm. ( NSA, 1961, #29,341)

39. REMOTE CONTROL MANIPULATORS
October 18, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 880,152 (assigned to General Mills,
Inc.)

A remote control manipulator is designed with an
improved driving mechanism utilizing a differential plan-
etary gear speed reducer. The manipulator design pro-
vides a convenient, efficient, and compact assembly of
parts with a high reduction ratio between the driving

motor and rotatable member. (NS.A, 1962, #307)

40. DRIVEN PIVOTAL JOINT FOR
MANIPULATORS
October 18, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 880,153 (assigned to General Mills,
Inc.)

A driven pivotal joint for remot: control manipulators
is designed for compactness. The joint comprises a drive
portion and a driven portion pivotally connected with
one another, the drive portion including a driven motor
mounted in a supporting frame w th a driven shaft con-
nected to the input of a differential planetary gear speed
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reducer. In this way, it is possible to use a high-speed
motor, ¢.g., 6000 rpm, to provide higher horsepower in a
smaller space. (NSA, 1962, #308)

41. ROBOTS STAR AT OPENING OF
AUTOMATION CENTER; USI ROBODYNE
Machinery, v. 68, pp. 126-127, December 1961

42, SOCKET-WRENCH MANIPULATOR
VYernon, J. A.
Machinery, v. 68, p. 135, January 1962

43. IMPROVEMENTS IN AND RELATING TO
ELECTRICAL REMOTE CONTROL
APPARATUS
February 14, 1962
U.S. Department of Commerce, Washington, D.C.
British Patent 889,319 (assigned to Zaklady
Wytworcze Glosnikow “Tonsil”)

An electric remote manipulator, also called an “artificial
hand,” is designed for carrying out movements in any
direction and at any length. The manipulator contains a
transmitter and a receiver, both identical and each com-
prising four selsyns mounted in a cascade with their axes
perpendicular to each other. The fourth selsyn translates
rotational movement into linear movement. (NSA, 1962,

13,193)

44, ROBOT UNIT POSITIONS AND FEEDS
SMALL PARTS; TRANSFEROBOT 200
Tool and Manufacturing Engineer, v. 48, p. 117,
February 1962

45. ADAPTIVE MECHANICAL HAND FEELS
ITS WAY
Control Engineering, v. 9, no. 2, p. 21, February
1962

( The following article appears in its entirety.) A stand-
ard AMF remote handling arm—specially modified and
controlled by a digital computer with an adaptive mode
—has been “taught” by a graduate student at MIT to
find, handle, and move simple objects. The mechanical
hand and arm are fitted with 30 sensors, 18 of which are
kinesthetic, sensing the position of the manipulator, the
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rest being pressure transducers. The program of the TX-0
computer has 36 subroutines that react to signals from
these sensors, adapting to what the hand feels as it
gropes along the floor.

46. SERVO SYSTEM CONTROLS MANIPU-
LATOR’S SPEEDS
Delano, A. J.
Hydraulics and Pneumatics, v. 15, pp. 88-89,
March 1962

47.

48.

DESIGNING AN AUTOMATED PARTS
TRANSFER DEVICE; USI TRANSFEROBOT
Goodell, J. D.

Automation, v. 9, p. 29, April 1962

SUMMARY DESCRIPTION OF THE SCIEN-
TIFIC PAYLOAD FOR SURVEYOR MISSION
July 3, 1962

Hughes Aircraft Co., Culver City, Calif.
R-ED-6116, Vol. III, Pt. 3
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49. A REMOTE HANDLING MANIPULATOR
FOR CHEMICAL ANALYSIS
Howarth, A. J.
April 19, 1956
United Kingdom Atomic Energy Authority,
Industrial Group, Windscale Works,
Sellafield, Cumberland, Englend
IGO-R/W-26, IGC-ARDC/P-191

A new approach to remote tandling for chemical
analytical purposes is described, which provides a cheap
alternative to the American master slave manipulator. In-
tended primarily for use in the Dounreay high-activity
laboratories, it supplies most of the services required by
the analyst, by an over-the-wall technique, while still
permitting the fitting of a shield roof over the cubicle.
Activities of up to 80 curies may be handled. (NSA, 1959,
#19,128)

50. NUCLEAR REACTORS POSE NEW PROBLEMS
IN MECHANICAL DESIGN; REMOTE
HANDLING EQUIPMENT
Product Engineering, v. 27, pp. 206-210,

April 1956

51. REMOTE-CONTROL HAMNDLING DEVICES
FOR WORK BEHIND SHIELDING WALLS
OF HOT LABS
Ring, F., Jr.
Mechanical Engineering, v. '8, pp. 828-831,
September 1956

52. DIDO CONTROL SYSTEM
Newman, L. W. J.
Nuclear Engineering, v. 2, no. 10, pp. 23-27,
January 1957

The system for Harwell's new DIDO reactor, using
cadmium neutron absorber, com prises six-coarse control
shut-off units of signal arm type, single fine control rod,
and two safety rods. The control arms are driven through
slave gearboxes ganged electrically to the master gear-
box. Fine control is operated from a gearbox controlled
by a closed-loop servo system. (EI, 1957)

53. MASTER-SLAVE MANIPULATORS. IMPROVED
SEALING AGAINST LEAKAGE FROM CELL,
HANDLING AND SERVICING
Curtis, W. K.

October 1957

United Kingdom Atomic Energy Authority, Research
Group, Atomic Energy Research Establishment,
Harwell, Berks, England

AERE-ES/R-2412

A description of the equipment and method of han-
dling a manipulator in and out of operating position for
servicing is given. The master-slave manipulator can be
used under high alpha conditions. (NSA, 1959, #13,442)

54. SUMMARY REPORT ON MOBILE REMOTE
HANDLER
Karinen, R. S., Figenshau, J. K., Rose, G.R,
Hyrcak, P.
November 20, 1957
General Mills, Inc., Minneapolis, Minn.
R-1799, SCDC-878
(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

A Mobile Remote Handler (MRH) will basically per-
mit an operator to carry out the following: (1) to move
safely and freely about in a radiation area where gamma
radiation may greatly exceed biological tolerances; (2) to
perform various remote operations on equipment or tools
in the radiation area. As the name indicates, this device
will be mobile, will provide means of remote operation,
and will completely enclose the operator in a protective
radiation shield. The purpose of this report is to present
a complete description of a finalized MRH design and to
briefly review the considerations involved in developing
this recommended design.

55. REMOTE-CONTROL APPARATUS FOR USE
WITH RADIOACTIVE MATERIAL (APPAREILS
DE COMMANDE A DISTANCE POUR LA
MANIPULATION DE MATERIAUX IRRADIES)
Moll, J.
Atomkernergie, v. 2, pp. 482486, 1957 (in German)
(French translation available as CEA-tr-A-495,
U.S. Atomic Energy Commission, Rockville, Md.)



JPL ASTRONAUTICS INFORMATION SEARCH NO. 464

GENERAL MANIPULATORS FOR RADIOACTIVE MATERIALS

56. RADIOISOTOPE CAPSULES SEALED BY
REMOTE CONTROL WELDING
Welding Journal, v. 37, p. 140, February 1958

537. SIXTH HOT LABORATORIES AND EQUIP-
MENT CONFERENCE, MARCH 19-21, 1958,
INTERNATIONAL AMPHITHEATRE,
CHICAGO, ILLINOIS
Ring, F., Jr., Compiler
April 1959
American Institute of Chemical Engineers,

New York, N.Y.
(Obtainable as TID-7556, U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

Eighteen papers are presented on design, equipment,
and operation of hot laboratories. Minutes of a round
table panel discussion presented at the conference are
included. (NSA, 1959, #14,341)

58. NEW MULTI-CELL FACILITY IN IDAHO
Durrill, D. C., Dwigans, R. D.
In “Proceedings of the Sixth Hot Laboratories and
Equipment Conference, Chicago, Ill.,
March 19-21, 1958,” pp. 73-80
American Institute of Chemical Engineers,
New York, N.Y.
(Obtainable in TID-7556, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

Construction of a new facility comprising four small
hot cells is nearly complete at the Aircraft Nuclear Pro-
pulsion test station operated by the General Electric
Company in Idaho. Special features include split-level
operating areas, concrete-filled vault-type doors for per-
sonnel and equipment entry, a remotely operated under-

floor dolly system, and a remote vacuum cleaning and
washdown system. (NSA, 1959, #14,349)

59. MODIFICATIONS TO MASTER SLAVES AT
BETTIS HOT LABORATORY
Stearns, E. H.
In “Proceedings of the Sixth Hot Laboratories and
Equipment Conference, Chicago, Il
March 19-21, 1958,” pp. 123-129
American Institute of Chemical Engineers,
New York, N.Y.
(Obtainable in TID-7556, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

Several modifications were made to both Argonne
Model 4 and Model 8 Master-Slave Manipulators to meet

the operating conditions at Bettis. Most of these modifica-

tions were made to increase the capacity or prevent fail-
ures on the original units. (NSA, 1959, #14,355)

60. REMOVING RADIOACTIVE CARTRIDGES
LODGED INSIDE REACTORS
The Engineer, v. 205, p. 983, June 27, 1958

61. REMOTE MAINTENANCE EXPERIMENTAL
WORK ON A REACTOR SYSTEM PUMP
McDonald, W. B., McGlothlan, C. K., Storto, E.
July 25, 1958
Oak Ridge National Laboratory, Tenn.

CF-58-4-93 (Second Issue), W-7405-eng-26
(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

An experimentally determined evaluation of standard-
remote-handling equipment applied to the problems asso.
ciated with remote maintenance of a typical reactor
system component is presented. It is concluded that com-
mercially available equipment can be used and that a
good technician can rapidly learn the use of manipulators
required in remote maintenance. The use of closed circuit
television in maintenance is possible; however, further
development of radiation-resistant equipment is required.
(NSA, 1959, #1804)

62. ELECTRONIC MASTER SLAVE
MANIPULATOR
Goertz, R. C., Thompson, W. M., Olsen, R. A,
August 5, 1958
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,846,084 (assigned to U.S. Atomic
Energy Commission, Rockville, Md.)

A remote control manipulator is described in which
the master and slave arms are electrically connected to
produce the desired motions. A response signal is pro-
vided in the master unit in order that the operator may
sense a feel of the object and may not thereby exert such
pressures that would ordinarily damage delicate objects.
This apparatus will permit the manipulation of objects at
a great distance, that may be viewed over a closed TV
circuit, thereby permitting a remote operator to carry out
operations in an extremely dangerous area with complete

safety. (NSA, 1959, #1003)

63. BRAZING BY REMOTE CONTROL.
INDUCTION HEATING FINDS APPLI-
CATIONS IN ATOMIC ENERGY
Nuclear Power, v. 3, p. 503, October 1958
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The applications of brazing by 1emote control using
induction heating are described. The work of Delapena
and Son in developing the techniqu: is reviewed. (NSA,
1959, #229)

64. REMOTE MAINTENANCE TECHNIQUES FOR
THE PROCESSING REFABRICATION
EXPERIMENT
Stoker, D. ].

December 1, 1958

North American Aviation, Inc., Atomics
International Div., Canoga Park, Calif.
NAA-SR-2981, AT-11-1.-GEN-§

(Also available through U.S. D:pt. of Commerce,
Office of Technical Services, W ashington, D.C.)

In maintaining in-cell process and handling equipment,
it is essential that the equipment picce or its components
can be remotely replaced. The gencral techniques devel-
oped for replacement of PRE in-cell equipment or equip-
ment components are outlined. General maintenance
philosophy is outlined. Utility coup ings, method of sup-
plying utilities, mounting of motor:, and coupling drive
shafts, gaskets, and fasteners are described. (NSA, 1959,
#3,822)

65. SOVERMENNOYE OBORUDOVANIYE DLYA
RABOTY S RADIOAKTIVNYMI IZOTOPAMI;
SBORNIK MATERIALOV (MODERN EQUIP-
MENT FOR WORKING WITH RADIOACTIVE
ISOTOPES; COLLECTION OF MATERIALS)
Zavodchikova, A. 1., Popova, S. M., Editors
Izd-vo Glavnogo Upravleniya no Ispol'zovaniyu
Atomnoy Energii pri Sovete M-va SSSR, Moscow,
1958
{Obtainable as Supplement 5 to Atomnaya
Energiya, 1958)

A book for personnel engaged in activities involving
the use of radioisotopes is presented. Three articles deal
with modern techniques, methods, and apparatus for
handling radioisotopes. Schematic diagrams and illus-
trations of modern equipment for remote handling and
detailed descriptions of operating principles are given.
(NSA, 1959, #18,075)

66. DEVELOPMENT IN NUCILEAR HANDLING
EQUIPMENT
Dollard, W. J.
In “Advances in Materials Haadling”

American Society of Mechanical Engineers,
New York, N.Y., 1958

The handling of fuel elements of a pressurized-water
reactor by remote means is presented. Remote-handling
equipment for homogeneous reactors is also discussed.
(NSA, 1959, #10,003)

67. HANDLING PROBLEMS WITH RADIOACTIVE
MATERIALS
Ring, F., Jr.
In “Advances in Materials Handling”
American Society of Mechanical Engineers,
New York, N.Y., 1958

Varjous types of remote-control equipment are dis-
cussed for storage, packaging, and shipping of radio-
active materials. (NSA, 1959, #10,004)

68. HOT LABORATORY EQUIPMENT
[SECOND EDITION]
Stang, L. G., Jr., Compiler
U.S. Atomic Energy Commission, Rockville, Md.,
1958

Equipment is described and illustrated which was de-
signed for use in handling radioactive materials. Descrip-
tions are included of facilities, equipment, and accessories
for handling moderate to large amounts of radioactive
materials. Standard commercially available items designed
for nonradioactive applications which have been modi-
fied for hot laboratory use are included. The equipment
listed includes enclosures for radioactive operations,
viewing equipment, manipulators, accessories, chemical
processing equipment, in-process fluid transfer devices,
equipment for measuring chemical and physical prop-
erties, machine tools, materials-handling equipment, mon-
itoring and dccontamination equipment, irradiation
facilities, special protective clothing, and shiclding ma-
terials. (NSA, 1959, #12,534)

69. A REMOTELY MAINTAINABLE RECTILINEAR
MANIPULATOR FOR THE PROCESSING
REFABRICATION EXPERIMENT (PRE)
Streechon, G. P.

March 15, 1959

North American Aviation, Inc., Atomics
International Div., Canoga Park, Calif.
NAA-SR-3265, AT-11-1, GEN-8
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{Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

To aid in the handling and maintenance of in-cell
process equipment, a remotely maintainable, general-
purpose rectilinear manipulator is required in the PRE.
A description is given of the modifications to a commer-
cially available rectilinear manipulator which were re-
quired to facilitate the remote removal, replacement, and
maintenance of the manipulator and its major compo-
nents. The feasibility of the PRE modifications and
operating and maintenance techniques was satisfactorily
demonstrated on an in-cell mockup of this manipulator.
An in-cell crane and/or a through-roof hoist can effect
remote maintenance and removal of the carriage and
bridge of the manipulator. (NSA, 1959, #13,451)

70. LIQUID METAL FUEL REACTOR EXPERI-
MENT. ANNUAL TECHNICAL REPORT
March 25, 1959
Babcock and Wilcox Co., Atomic Energy Div.,
Lynchburg, Va.

BAW-1136, AT (30-1)-1940
{Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

...Standard and modified remote handling and remote
viewing equipment for use in the LMFRE-I facility is
described. (NSA, 1959, #2200)

71. THE DESIGNING AND FABRICATION
OF REMOTE HANDLING GEAR FOR
BETA-ACTIVE MATERIALS
Hirling, J.

Energia és Atomtechnika, v. 12, pp. 181-182,
February-March 1959 (in Hungarian)

Mechanical descriptions, a photograph, and five
sketches are given of a small manipulation chamber and
its remote handling gear. The chamber is made of plexi-
glas. The front wall is 20 mm thick; the sides and slant
top, 10 mm. The walls can be lined with lead bricks if
shielding against gamma radiation is desired. The front
wall has two glove ports. The four remote handling rods
(two in front and one on each side) are installed in
spherical lead sockets that permit rotation in a maximum
angle of 60 deg in any direction. Five pairs of jaws and
two types of pistol grips (one contracts, the other releases
the jaws when the triggers are pressed) are illustrated.
The jaws are chromium plated to prevent corrosion by
decontamination. (NSA, 1960, #13,866)
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72. PROCEEDINGS OF THE SEVENTH HOT
LABORATORIES AND EQUIPMENT
CONFERENCE, PUBLIC AUDITORIUM,
CLEVELAND, OHIO, APRIL 7-9, 1959
Engineers Joint Council, American Society of
Mechanical Engineers, New York, N.Y., 1959

Fifty-six papers are presented on recent innovations in
equipment for radiation laboratories and in laboratory
facility design. Separate abstracts are presented for some
of the papers.

73. DESIGN CRITERIA FOR HEAVY-DUTY
MASTER-SLAVE MANIPULATOR
Jelatis, D. G.
In “Proceedings of the Seventh Hot Laboratories
and Equipment Conference, Cleveland, Ohio,
April 7-9, 1959,” pp. 163-168
American Society of Mechanical Engineers,
New York, N.Y.

Consideration of some limitations of existing master-
slave manipulators leads to the formulation of criteria for
heavy-duty manipulators incorporating the salient fea-
tures of the master-slave principle, in particular force-
reflection and bilateral compliance. Force multiplication
is introduced to reduce operator effort, combined with
automatic indexing to allow full coverage of the hot area.

(NSA, 1959, #17,605)

74. RECTILINEAR MANIPULATOR BNL MODEL 4
Stang, L. G, Jr.
In “Proceedings of the Seventh Hot Laboratories
and Equipment Conference, Cleveland, Ohio,
April 7-9, 1959,” pp. 169-176
American Society of Mechanical Engineers,
New York, N.Y.

A new all-mechanical rectilinear manipulator is de-
scribed. Operation of this manipulator is identical to that
of the presently used BNL Model 3 Rectilinear Manipu-
lator. However, the slot in the front shielding wall
through which the bridge of the Model 3 Manipulator
passes has been eliminated by converting all motions to
rotary motions and transmitting them through the front
wall by means of rotating drive shafts located at the ends
of the bench or hot cell. This feature prevents the escape
of scattered radiation or contamination and permits use of
the manipulator in a totally sealed cell in which an inert
atmosphere might be maintained. (NSA, 1959, #17,606)
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75. FRENCH MASTER SLAVES
Pesenti, P., Chérel, G.
In “Proceedings of the Seventh Hot Laboratories
and Equipment Conference, Cl:veland, Ohio,
April 7-9, 1959,” pp. 177-182
American Society of Mechanic: 1l Engineers,
New York, N.Y.

The manipulators designed and bilt at Saclay are de-
scribed briefly. These manipulators are prototypes and
are used in experimental work. A dotailed description is
not given, but their main characteristics are outlined.
(NSA, 1959, #17,607)

76. DRY STORAGE FACILITY FOR IRRADIATED
MATERIAL
Lewis, S. O., Dismuke, S. E.
In “Proceedings of the Seventh Hot Laboratories
and Equipment Conference, C eveland, Ohio,
April 7-9, 1959,” pp. 199-206
American Society of Mechanic 1l Engineers,
New York, N.Y.

A shielded dry storage facility for storing canned radio-
active materials is described. There are 200 cylindrical
receptacles, 672 in. inside diameter by 40 in. deep, which
receive the 6-in.-D storage cans. A remotely operated
manipulator is used for transferring the canned materials
in and out of this storage facility. (MSA, 1959, #17,609)

77. FUEL ROD FABRICATION DEVICE
Golding, T. A., Janeves, D., Fallandy, M. A,,
Vonderahe, F. E., Mattern, K. L.

In “Proceedings of the Seventh Hot Laboratories
and Equipment Conference, Cleveland, Ohio,
April 7-9, 1959, pp. 402408

American Society of Mechanical Engineers,
New York, N.Y.

A remotely operated and remote’'y maintained fuel rod
fabrication device is described. The: device is for fabrica-
tion of highly radioactive reprocessed fuel slugs into
fuel rods for re-irradiation in the SRE (Sodium Reactor
Experiment). Because of the high level of radioactivity
in the fuel and the nature of thc operational cycle of
loading, fabrication and unloading of the device must be
controlled remotely. Maintenance of the equipment also
must be accomplished remotely. Aa out-of-cell console is
used to control pneumatic and electrical actuators on the
device. The mechanisms are remotely replaccable unit
subassemblics, facilitating mainter ance. A prototype de-

vice for fabrication of short, dummy fuel rods has been

built and remotely operated. (NSA, 1959, #17.631)

78. RADIOACTIVE MATERIAL HANDLING
Maharam, A. L., Fouse, R. R.
In “Proceedings of the Seventh Hot Laboratories
and Equipment Conference, Cleveland, Ohio,
April 7-9, 1959,” pp. 424-432
American Society of Mechanical Engineers,
New York, N.Y.

Radioactive material handling is discussed both from
the problem of correct design and actual operations. Ma-
terial handling equipment is described from the point of
view of activity levels, size of the samples, case and
dependability of operation, and problems encountered in
contamination control. (NSA, 1959, #17,634)

79. REMOTE FABRICATION OF SRE FUEL RODS
IN THE PROCESSING REFABRICATION
EXPERIMENT
Golding, T. A., Janeves, D., Fallandy, M. A,
Vonderahe, F. E., Mattern, K. L.

May 1, 1959

North American Aviation, Inc., Atomics
International Div., Canoga Park, Calif.
NAA-SR-2989, AT-11-1-GEN-8

(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

The Rod Fabrication Device is used to fabricate SRE
fuel rods, entirely by remote control, using pyroprocessed
metallic uranium fuel. It is designed to accept six thin-
wall stainless steel fuel cans loaded with fuel slugs, outgas
the slngs and cans, partially fill each can with NaKk, place
a stainless steel cap in the top of each can, position a
welding chill block around each can and weld each cap
to its can with a leak-tight, structurally-sound heliarc
weld. Design also permits remote maintenance and/or
replacement, in-cell, of any mechanical component of the
assembly. Experimental effort has consisted of test, eval-
uation, and modification of the basic operating mecha-
nisms, with emphasis on the development of remotely
maintainable mechanisms and techniques to achieve con-
sistently good cap-to-can seals and simple, reliable
mechanical components. In the PRE experimental pro-
gram, short dummy fuel rods were consistently made
with leak-tight and structurally sound welds. Conclusions
resulting from the operational tests were that: (1) mech-
anisms should be remotely maintained by replacement of
complete actuating assemblies rather than attempting to

11
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replace small detail parts remotely; (2) a simple means
of remotely replacing dynamic shaft seals has been de-
vised; and (3) it is important that good control of weld-
ing conditions be consistently maintained. (NSA, 1959,
#13,532)

80. TESTING OF SODIUM PIPE JOINTS AND
DEVELOPMENT OF REMOTE REPAIR
TOOLS FOR THE SDR
Belofsky, H., Lazarus, S., Minushkin, B.

May 22, 1959

Nuclear Development Corp. of America,

White Plains, N.Y.

NDA-84-20, AT (30-3)-256

(Also available through U.S. Dept. of Commerce,
Ofhice of Technical Services, Washington, D.C.)

Pre-prototype tools have been designed, constructed,
and successfully tested over working distances approxi-
mating full-scale reactor dimensions, thus demonstrating
the feasibility of remotely repairing and replacing a fuel-
coolant tube in an SDR. These tools and their extensions
performed the operations of internal tube cutoff, facing,
chip collection, external tube cutoff, internal straight
access and internal right angle access fusion butt weld-
ing over a working distance of 30 ft. It is estimated that
the total time required for the repair or replacement of a
fuel-coolant tube using remote repair techniques is ap-
proximately 13 hr with no required waiting period. On
the other hand, it has been estimated that it takes ap-
proximately 16 hr plus a 14-day waiting period to effect
a fuel-coolant tube replacement by manual techniques.
It is this two-week radioactive decay time which may be
eliminated by the use of remote maintenance techniques.
In addition to savings in reactor maintenance costs, savings
in construction may also be possible because simpler neu-
tron shielding is used. Tools similar to those designed in
this program may be utilized for remote repair of pressure
tube reactors of similar configurations, and for repair of
tubular heat exchangers wherever accessibility for man-
ual maintenance is hazardous or costly. ... (NSA, 1959,

#15,778)

81. SHIELDING MANIPULATOR FOR RADIO-
ACTIVE MATERIAL
Ruehle, W. G,, Jr.
June 2, 1959
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,889,464 (assigned to Lermac, Inc.)

A shielded manipulator arrangement is described
which overcomes the size limitations of lead ball-and-
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socket manipulators. The device consists of a heavy-
metal cylinder mounted on bearings in the shield wall
with its axis vertical. The cylinder has a vertical slice
removed from its center so that a heavy-metal disc fits
in on edge. The disc is bored diametrally to receive the
manipulating tongs and is also provided with bearings to
case vertical movement of the tongs. The movement of
the cylinder provides lateral manipulation. The pieces are
so fitted with curved interfaces that radiation does not
escape through cracks. (NSA, 1959, #21,152)

82. A NUCLEAR GROUND SUPPORT EXPERI-
MENT WITH QUICK DISCONNECT DEVICES
Marjon, P. L.

June 29, 1959

Convair, Nuclear Aircraft Research Facility,
Fort Worth, Texas

R-MR-N-247, NARF-59-24T, AF 33(600)-32054

An experiment in remote handling was conducted to
provide information on equipment needs for ground sup-
port of nuclear aircraft. Representative, commercially
available components with quick-operation features were
used in remote handling tests. An evaluation was made of
the causes of difficulties encountered in remote operations.
Recommendations arc made to guide the design of han-
dling equipment for nuclear airplane maintenance ap-
plications.

83. OPERATION AND TESTING OF THE YANKEE
UNIVERSAL FUEL HANDLING TOOL
Balog, L. J.
June 1959
Westinghouse Electric Corporation, Atomic Power
Dept., Pittsburgh, Pa.
YAEC-137, AT (30-3)-222-sc-1
(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

The Universal Handling Tool represents the implement
with which the core of the Yankee plant will be initially
loaded and subsequently unloaded and refueled. With
the objectives of reducing refueling time to a minimum
and simplifying the refueling operation in general, the
universal handling concept was conceived and developed.
The Universal Handling Tool, which is capable of manip-
ulating guide tubes, drive shafts, control rods, control
rod followers and fuel assemblies, overcomes the need of
requiring several tools to accomplish handling of these
various reactor components. Consequently, an appreci-
able savings in time is realized since the time associated
with changing tools, in the multitool concept, to handle
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each specific component group doe: not exist. Tests were
performed on the Universal Hand ing Tool to establish
its practicality for application in the Yankee plant. A
maximum load test was carried out o establish the ability
of the tool to lift and support more than five times the
load represented by the weight of a fuel assembly. A
fuel assembly is the heaviest reactor element that the
tool will manipulate in the plant. Further testing included
the manipulation of mocked-up versions of each of the
reactor components that the tool v/ill be called upon to
handle in the Yankee plant. This phase of testing was
carried out underwater in the WAPD deep pit facility
to simulate actual refucling conlitions in the plant.
(NSA, 1939, #20,738)

84. AN ELEVATING TURNTABLE FOR REMOTE
MAINTENANCE IN THE »?ROCESSING-
REFABRICATION EXPERIMENT
Stoker, D. J.

August 15, 1959

North American Aviation, Inc , Atomics
International Div., Canoga Park, Calif.
NAA-SR-3264, AT-11-1-GEN-§

(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

A special in-cell maintenance werkbench is required to
aid in the remote maintenance of radioactive PRE in-
cell equipment. The development and demonstration of
such a bench which rotates, moves in a vertical direction,
is remotely operable, and has all n-cell components re-
motely maintainable are outlined. (NSA, 1959, #20,164)

85. EQUIPMENT FOR HANDLING MILLICURIE
AMOUNTS OF RADIOISOTOPES
Blaedel, W. J., Olsen, E. D.
Analytical Chemistry, v. 31, p 1608, September 1959

A description of laboratory equipment for the handling
of millicurie amounts of radioiso opes is given. (NSA,
1959, #20,059)

86. REMOTE MAINTENANCE PROCEDURE
REPORT
Draper, B. D., Hise, E. C.
November 26, 1959
Oak Ridge National Laboratcry, Tenn.
CF-59-11-128

Development of methods and remote tools to place a
patch in the Homogeneous Reactor Test (HRT) core
vessel is described. The core vesscl patch will either seal
it or permit only limited transfer ¢f D.O from the reflec-

tor region to the core region. This will allow for return
of the HRT to two-region operation without replacing
the core vessel. Development of the patch is described,
and detailed procedures for the operation are given.
(NSA, 1961, #11,154)

87. TASK PERFORMANCE WITH THE CRL
MODEL 8 MASTER-SLAVE MANIPULATOR
AS A FUNCTION OF COLOR-CODING,
DISTANCE, AND PRACTICE
Baker, D. F., Crawford, B. M.
November 1959
Wright Air Development Center, Aerospace
Medical Lab., Wright-Patterson AFB, Ohio
WADC-TR-59-728, Project 7184

The ability of Master-Slave Manipulator (CRL Model
8) operators to identify the slave hands and their move-
ments with corresponding components and functions of
the human body was investigated. A handling task involv-
ing rearrangement of blocks was devised to be performed
with standard slave jaws (red jaws) and with slave jaws
modified so that the jaw corresponding to the thumb of
the operator was green. The task was performed at dis-
tances of 9, 36, and 63 in. from the radiation shield. Work
time as a function of task distance was investigated, and
work ratios, based on mean time scores for direct han-
dling vs. remote handling, were determined. (NSA, 1961,
#41186)

88. [IMPROVEMENTS IN OR RELATING TO
APPARATUS FOR THE MANIPULATION
OF RADIOACTIVE MATERIALS
Vogel, P.
December 16, 1959
U.S. Department of Commerce, Washington, D.C.
British Patent 825,645

A hand-grip manually operated remote manipulator is
described. (NSA, 1960, #9,620)

89. A STUDY OF TECHNIQUES AND THE
DEVELOPMENT OF EQUIPMENT FOR
DECANNING EBR-II FUEL ELEMENTS
Simon, J. P.

January 1960

Argonne National Laboratory, Lemont, Ill.
ANL-6106, W-31-109-eng-38

(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

Remotely operated, semi-automatic machines, designed
to effect the mechanical disassembly (i.e., decanning) of

13
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spent fuel elements from the Experimental Breeder Re-
actor-1I, were developed. The machines described are
laboratory models which successfully decanned simulated
fuel elements. They are electrically or pneumatically
operated and are capable of decanning three fuel ele-
ments per minute without the routine use of manipu-
lators. Each machine is made up of functional units
which are sequentially placed to eliminate handling be-
tween steps of the decanning operation and which are
easily removable for replacement or maintenance. In the
first of the two machines described, pneumatically oper-
ated devices prepare the fuel element for a rotary shear-
ing operation which cuts the tubing jacket along a helical
circumferential path as it is being removed. The alternate
machine removes the jacket by means of a series of
shearing rolls. Both machines are served by auxiliary
mechanisms, such as inspection jigs, fucl and scrap
choppers, and transfer magazines. (NSA, 1960, #9578)

90. EXPERIENCE IN THE HANDLING OF
SEALED GAMMA-ACTIVE ISOTOPES
Hirling, J.

Energia és Atomtechnika, v. 13, pp. 82-85,
January-February 1960 (in Hungarian)

Transport casks for sealed gamma-active isotopes and
laboratory equipment (portable lead shields, two types
of remote handling rods) used to unpack the isotopes and
to place them into capsules are described. For its own
use and for other institutes as well, the Csepel Iron and
Steel Works in 1959 prepared 180 capsules of Soviet
gamma-active isotopes, the equivalent of about 1.0 kg of
Ra. The personnel assigned to this work was exposed to
only 23 to 37% of the maximum permissible exposure.
(NSA, 1960, #16,907)

91. FUEL HANDLING MECHANISM
Koch, L. J., Hutter, E.
February 9, 1960
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,924,483 (assigned to U.S. Atomic
Energy Commission, Rockville, Md.)

A remotely operable handling device specifically
adapted for the handling of vertically disposed fuel rods
in a nuclear reactor was developed. The device consists
essentially of an elongated tubular member having a
gripping device at the lower end of the pivoted jaw type
adapted to grip an enlarged head on the upper end of
the workpiece. The device includes a sensing element
which engages the enlarged head and is displaced to
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remotely indicate when the workpiece is in the proper
position to be engaged by the jaws. (NSA, 1960, #15,736)

92. MAINTENANCE DEVICE FOR NUCLEAR
REACTORS
March 4, 1960
U.S. Department of Commerce, Washington, D.C.
French Patent 1,210,207 (assigned to United
Kingdom Atomic Energy Authority)

In order to enable inspection of the inside of nuclear
reactor channels and the performance of maintenance
work therein, a maintenance unit that can be introduced
into a reactor channel is offered. It is a box in which a
television camera, having an clongated form, is mounted.
A rotatable tool is also arranged inside this box in front
of the camera, and means are provided in the box which
bypass the camera for controlling the tool mounted in a
tool holder. Suitably, the camera is mounted eccentrically
in the cylindrical box so as to leave space alongside it for
a flexible cable controlling the tools and coupled at its
other end with an electric motor arranged behind the
camera. (NSA, 1961, #27,128)

93. ART REMOVAL AND DISASSEMBLY
Abbatiello, A, A., McQuilkin, F. R,
March 18, 1960
Oak Ridge National Laboratory, Tenn.
ORNL-2464, W-7405-eng-26
(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

A study of a high-level-activity hot cell for the major
dissection of the ART was made. Such dissection was
necessary to obtain metallurgical and design data on
which future high-performance reactors might be based.
The study included severing and removing the reactor
from the test cell after operation, a procedure for a com-
ponent removal sequence, and a proposed disassembly
building facility. Evaluations of handling, measuring, and
cutting techniques for remote work are presented.
Although these are based on limited experimental work,
progress is adequate to indicate their potential value for
any high-level reactors which must be handled after
irradiation. In many cases details of the work in the form
of the original report have been included in the Appendix.
With the termination of the ART project in September
1957, the draft for what was to have been a status report
was revised to become this termination report. Thus, the
plans and experimental work are recorded for those who
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106.  IMPROVEMENTS RELATING TO NUCLEAR
REACTORS, IN PARTICULAR TO HOMOGE-
NEOUS GAS COOLED REACTORS
September 13, 1960
U.S. Department of Commerce, Washington, D.C.
French Patent 1,230,018 (assi zned to Société
d’Exploitation des Matériels Hispano-Suiza)

A means is described for charging or discharging the
fuel elements in a homogencous gas cooled reactor. The
vertical reactor channels are grouped, so that each group
is served by a charging arm reaching any channel of the
group. Each of these charging arms is positioned in a
vertical tubular charging chute passing through the
biological shielding situated above the reactor vessel and
through the pressure vessel wall. This arm is connected
above the shield to a remote-control head enclosing means
for controlling the different movements of the arm. The
head is removable so that it can b connected with any
one of the charging arms. A secord shielding is placed
above the space within which the head can move, this
shielding being provided with open ngs in alignment with
the different lower charging chutes, upper charging
chutes passing through these open ngs. The remote-con-
trol heat container is gas tight and able to withstand the
same working pressure as the reactor pressure vessel,
which is in communication with the container. (NSA,

1961, #32,963)

107. REPAIR OF DAMAGED SM-1 CONTROL ROD
END CAPS
Hoffman, T. J.
October 11, 1960
Army Engineer Reactors Grcup, Fort Belvoir, Va.
OSB-6
AD-265,580

During rearrangement of the fucl elements in the SM-1
core, four control rod end caps were damaged because
of improper removal procedures. Further unavoidable
damage to the end caps occurred n subsequent removal
operations. Because of the long 1rad time necessary to
obtain new caps and also because of the large cost
involved, it was decided to repair the damaged parts at
Fort Belvoir, Virginia. A water shield tank and remote
handling tools were fabricated, the control caps were dis-
assembled, damaged parts were replaced with locally
fabricated substitutes, and the reassembled units were put
back into service. Al work was suctessfully accomplished
without subjecting personnel to  dangerous radiation.

(NSA, 1962, #18,662)

108. MECHANICAL MANIPULATOR TYPE M22
Kolat, M., Rina, K.
Jadernd energie, v. 6, pp. 21-22, 1960
(in Czechoslovakian)

The new mechanical manipulator, constructed accord-
ing to the specifications of the Soviet Type M22 unit, is
suitable for handling radioactive solutions in a hot cell.
It is capable of eight different movements. The height of
its telescopic movement is 550 mm; the maximum left-to-
right swing 85 deg;: the rotation of the telescope 135 deg;
the movement of the guidance and control mechanism
from the operator 115 deg and to the operator 60 deg.
The load limit for the raising and placing tube and
pincers is 15 kg, while the maximum load for the swing-
ing tube is 8 kg. Additional exchangeable pincers and a
series of wrenches are available for opening tubes. (NSA,
1960, #19.,071)

109. TRANSACTIONS OF THE AMERICAN
NUCLEAR SOCIETY, SAN FRANCISCO,
DECEMBER 11-15, 1960
Ward, F., Editor
American Nuclear Society, Transactions of the,
v. 3, no. 2, 1960

Suramaries are given of the 352 papers presented at the
December meeting. Sessions were held on critical experi-
ments, computer codes and numerical analysis, nuclear
engincering education, shielding, radiation chemistry,
fuel reprocessing and waste handling, reactor resonance
physics, reactor mathematics, fuel element engineering,
nuclear rockets, hot cells and laboratories, reactor theory
and fuel cycles, reactor engineering, analysis, subcritical
and reactivity experiments, safeguards, reactor dynamics,
metallurgy and fuel manufacturing, isotope applications,
instrumentation, neutron physics, heat transfer and fluid
flow, manipulators and viewing, neutron thermalization
and spectra, reactor physics analysis, reactor operations,
theoretical physics, chemistry of nuclear reactor systems,
experimental physics, radiation effects, waste manage-
ment and disposal, remote reactors and reactor concepts,
and glovebox and specialized equipment design. Subject
and author indexes for both Vol. 3, No. 1, and Vol. 3,
No. 2, are included. (NSA, 1960, #25,116)

110. PROCEEDINGS OF THE EIGHTH CONFER-
ENCE ON HOT LABORATORIES AND
EQUIPMENT, SAN FRANCISCO, CALIFORNIA,
DECEMBER 13-15, 1960
American Nuclear Society, Chicago, Ill.
(Obtainable as TID-7599, U.S. Dept. of
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Commerce, Office of Technical Services,
Washington, D.C.)

Fifty-two papers presented at the Eighth Conference
on Hot Laboratories and Equipment, held at San Fran-
cisco, California, December 13 to 15, 1960, are given,
The papers are grouped under the following headings:
hot laboratory facilities and hot cells; general purpose
manipulators and viewing; shielding and experiments;
and glovebox design and specialized equipment. (NSA,
1961, #4803)

111. THE DESIGN AND CONSTRUCTION OF THE
SITE 401 DISASSEMBLY FACILITY
Moran, W. H.
In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 1-12
American Nuclear Society, Chicago, Il
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

The design and construction of the Site 401 Disassem-
bly Facility are described. A wide variety of considera-
tions had to be made in the design from both construction
and operation viewpoints. Some of the considerations dis-
cussed are shiclding, ventilation, manipulators, versatility,
and operation, as well as an over-all description of the
facility. (NSA, 1961, #4809)

112. HOT-AREA CONCEPT FOR RADIATION
TEST FACILITIES
Colp, J. L.
In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 13-23
American Nuclear Society, Chicago, Ill
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

Development of the hot-area concept required parallel
development of a means of remotely moving radioactive
objects about the area. This requirement led to the con-
struction of a robot mobile remote handler equipped with
two mechanical arms and two television camera eyes. A
robot fork truck and robot radio-controlled tug are also
used. In addition to lower costs of construction and
operation, the hot area offers distinct advantages of
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convenience, flexibility, and safety over conventional hot-

cell plans. (NSA, 1961, #11,106)

113. OPERATIONS IN THE HIGH ACTIVITY
HANDLING BUILDING, B.459, ATOMIC
ENERGY RESEARCH ESTABLISHMENT,
HARWELL
Bown, J. E., Ritchie, A. B.

In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960, pp. 50-72

American Nuclear Society, Chicago, Il
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

The High Activity Handling Building (B.459) is a
general purpose handling facility in operation since Jan-
uary 1958. The facility is concerned with a wide variety
of work such as dismantling of in-pile loops, fuel-element
examination, and precision machining of mechanical test
specimens. Special machine tools for hot-cell use were
designed and constructed. Further development is pro-
ceeding. The equipment, operational difficultics, and the
problems of contamination control and productivity are

discussed. (NSA, 1961, #4812)

114. AN ALPHA BETA GAMMA METALLURGY
CELL AT DOUNREAY
Cottrell, S. A, Manson, J. E.
In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 73-77
American Nuclear Society, Chicago, IlL
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

A small facility was built at Dounreay to handle irradi-
ated fuels with activities up to the 100-Mev-curie level.
The main feature is that the cell contains a 10-ft D rotat-
ing table which carries most of the equipment and
delivers it to the operating position at the front of the cell
or the maintenance port at the rear. A large glass window
gives a view of the whole cell and master slave manipu-
lators are used. The cell atmosphere can be chosen to suit
the requirements and is filtered, recirculated, and purified.
Maintenance or personnel entry is at the rear of the cell
via a shower area leading to a steel door covering the
access panel. The cell is at present used for metallogra-
phy, density measurements, and heat treatment. (NSA,
1961, #4813)
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may find the information uscful on similar problems.

(NSA, 1960, #11,266)

94. REMOTE-CONTROL EQUIPMENT
Raleigh, H. D., Compiler
March 1960
U.S. Atomic Energy Commission, Technical
Information Service Extension, Rockville, Md.
Literature Search
{Obtainable as TID-3549, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

Included are 149 references on -emote-control equip-
ment used in operations that tak: place under highly
radioactive conditions. The majority of the references
pertains to equipment used in hot luboratories, but also
covered are reactor fuel element handling equipment,
nuclear aircraft maintenance equip nent, and servomech-

anisms. (NSA, 1960, #10,606)

95. LIQUID METAL FUEL REACTOR EXPERI-
MENT, RESEARCH AND DEVELOPMENT
OF REMOTE MAINTENAMCE
Maynard, W. H.

March 1960 (changed from “Official Use Only” on
October 18, 1960)

Babcock and Wilcox Co., Atoraic Energy Div.,
Lynchburg, Va.

Final Report, BAW-1184, AT(30-1)-1940

(Also available through U.S, Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

The development and operational testing of remotely
controlled maintenance equipment for use in the Liquid
Metal Fuel Reactor are described The performance of
stationary and mabile remote viewing equipment, remote
handling using a mobile manipulator, remotely controlled
cranes and utility vchicles, and reniote-control systems is
reported. (NSA, 1961, #3663)

96. HOMOGENEOUS REACTOR PROGRAM
QUARTERLY PROGRESS REPORT FOR
PERIOD ENDING JANUARY 31, 1960
April 29, 1960
Oak Ridge National Laboratory, Tenn.
ORNL-2920, W-7405-eng-26

.. A universal periscope manip 1lator which provides
for gear-driven movements and smooth rotation of vari-

ous optical corc-inspection devices was designed, con-
structed, and tested. ... (NSA, 1930, #18,647)

97. FUEL HANDLING AT BERKELEY
Nuclear Engineering, v. 5, pp. 164-168, April 1960

The design and construction of the fuel-handling equip-
ment for loading Berkeley reactors are discussed. Instead
of one or two multi-purpose machines, five or six spe-
cialized units will be installed on the charge face. Design
details are given for the skirts (support structures),
chute machine, charge/discharge machines, fuel clement
loader, control rod actuators, and observation and re-

moval cquipment. (NSA, 1960, #13,492)

98. PIQUA PROTOTYPE HANDLING SYSTEM
Nadler, H
May 1, 1960
North American Aviation, Inc., Atomics
International Div., Canoga Park, Calif.
NAA-SR-4361, AT-11-1-GEN-§
(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

Equipment has been developed to handle the fuel
elements and control rods for the Piqgua (OMR) Reactor.
With the handling machine, which consists of a shielded
cask mounted on a gantry, a fuel element can be replaced
in the core in about 27 min. To shift from fuel element to
control rod handling takes about 30 min. Functional
simplicity and reliability high-light the performance of
this handling system. (NSA, 1960, #15,457)

99. REMOTE-CONTROL MANIPULATOR
May 4, 1960
U.S. Department of Commerce, Washington, D.C.
British Patent 834,244 (assigned to U.S. Atomic
Energy Commission, Rockville, Md.)

A 1naster-slave arm remote manipulator is described.
(NSA, 1960, #14,935)

100. AN IMPROVED REMOTE-CONTROL
MANIPULATOR
May 11, 1960
U.S. Department of Commerce, Washington, D.C.
British Patent 834,663 (assigned to U.S. Atomic
Enecrgy Commission, Rockville, Md.

The design of a remote-control manipulator of the type
in which motions of a master unit are reproduced by a
slave unit is presented. This remote-control manipulator
employs electrical connections between the master unit
and the slave unit instead of mechanical connections.

(NSA, 1960, #19079)
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101. IMPROVEMENTS IN OR RELATING TO
REMOTE-CONTROL EQUIPMENT FOR
TRANSMITTING ROTARY MOTION
Case-Newton, R., Howarth, A. J.

June 15, 1960

U.S. Department of Commerce, Washington, D.C.
British Patent 837,734 (assigned to United
Kingdom Atomic Energy Authority, Great Britain)

A remote-control unit was invented for manipulation
of apparatus behind a shielding wall; it comprises a frame
supporting a series of rotatable spaced rings and with
internal wheels engaging these rings through gaps in the
frame. This unit, in conjunction with flexible cables
running through the shielding wall, can be used to

operate apparatus, e.g., those for colorimetric comparison
of solutions. (NSA, 1960, #21,637)

102. MAINTENANCE DEVICE FOR NUCLEAR
REACTORS
July 6, 1960
U.S. Department of Commerce, Washington, D.C.
French Patent 1,225,987 (assigned to United
Kingdom Atomic Energy Authority)

Television equipment for remote viewing of the inner
structure of a nuclear reactor is offered. This equipment
includes a television camera movably mounted on an
arm, which is in its turn movably mounted on a support,
and this equipment enables the introduction of the said
camera, with the arm and the support, into a hole that
gives access to the inner reactor structure and enables the
turning of the support on its own axis and the control of
its vertical position. After introduction the support is
laterally displaceable by the equipment to point the
camera in different directions. (NSA, 1961, #27,171)

103. IMPROVEMENTS IN REMOTE CONTROL
DEVICES
Dean, S.
August 10, 1960
U.S. Department of Commerce, Washington, D.C.
British Patent 834,941 (assigned to Commissariat
a PEnergie Atomique, Paris, France)

A remote-control device was invented which eliminates
most of the gears, pulleys, and cables usual on such
devices for handling radioactive materials behind a shield.
The device comprises two frames, one actuated by the
operator and the other carrying manipulation means, e.g.,
tongs; the two frames are connected by three identical
mechanisms whereby a motion of the first frame is trans-

16

mitted to the second The manipulation means is actuated
by flexible cables. Drawings are given for a configuration
of the invention where pivotal connections between the
mechanisms and the frames arc cardan joints and the
whole device is counter-balanced for maximum sensitivity
of operation. (NSA, 1960, #24,341)

104. REMOTELY OPERATED MANIPULATORS
MANUFACTURED FOR HANDLING
RADIOISOTOPES
Hirling, J., Fenyvesi, E,

Energia és Atomtechnika, v. 13, pp. 379-381,
August 1960 (in Hungarian)

A newly designed and constructed unit makes it pos-
sible to handle radiocactive materials behind a barrier,
although it cannot be used for operations within a closed
cell. The movements applied to the handle are transferred
to the operating units on the hot side by steel cables. The
unit is built on a carriage that can be displaced or fixed
in the desired position on its rail. Eight different types of
motions can be performed. The unit weighs 3.35 kg.
Design details are given. (NSA, 1961, #304)

105. DEVICE FOR HANDLING MATERIALS
September 2, 1960
U.S. Department of Commerce, Washington, D.C.
French Patent 1,228,812 (assigned to
Babcock & Wilcox, Ltd.)

In a nuclear reactor with vertical channels, the dis-
charge is often effected from the top of the reactor, the
fuel elements being taken away from the channels and
loaded into a discharging machine movable on the charg-
ing floor situated above the reactor. During these opera-
tions the axis of the fuel element remains nearly vertical.
As a rule, these elements are then charged from this
discharging machine into a transport container. According
to this patent, the fuel elements have their axes horizontal
as they are placed in this container. To this end, a
handling device is provided comprising a container able
to accommodate the elements. The container is pivotally
mounted and can occupy a vertical position when the fuel
elements are to be received from above and a horizontal
position when they are to be released and to fall down
into the said transport container. Suitably, the container
has articulated parts, so that the bottom is closed when
the container is turned up to receive the fuel elements,
and is opened by cam devices during the last stage of the
movement of the container into a horizontal position.
(NSA, 1962, #5453)
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115. THE GENERAL ATOMIC
HOT CELL FACILITY
Brown, F. L., Bailey, L., Turovlin, B.
In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960, pp. 101-114
American Nuclear Society, Chicago, Ill.
(Obtainable in TID-7599, U.5. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

The General Atomic Hot Cell Facility contains two
small kilocurie cells and one large megacurie cell in an
arrangement which provides the equivalent of four or
five small cells for capsule examinations while retaining
the space required for handling full-size reactor compo-
nents. Handling and operating equipment is designed to
permit remote installation in the large cell so that equip-
ment changes can be made without disturbing the prog-
ress of other operations in the sanme cell. Cell space and
equipment are provided for decanning and machining
operations, mechanical testing, anc metallographic prep-
aration and examination. (NSA, 1061, #4816)

116, A COMPACT MOBILE MANIPULATOR
Brown, J. A., Koelsch, W. A_, Jr.
In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif
December 13-15, 1960,” pp. 224-229
American Nuclear Society, Chicago, Il
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Techni::al Services,
Washington, D.C.)

A compact mobile slave unit consisting of an articu-
lated arm and hand mounted on a self-propelled dolly is
described. Both the arm and the dolly are powered by
dc motors supplied from a simple transistor power unit
through a trailing cable. Control is effected by varying
the voltage and polarity from a remotely located control
box. The manipulator can carry o1t generalized manual
operations in uninhabitable arcas. It can enter and leave
under remote control, and so can serve a number of
alternate areas without special installation. (NSA, 1961,
#4827)

117. HINGED ARM POLAR MANIPULATOR
POSITIONER MOUNTED ON A RADIO
CONTROLLED MOBILE BASE
Mohr, W. C., Youngquist, C. H.

In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 230-238

American Nuclear Society, Chicago, Ill.
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

A manipulative system that is an attempt to bridge the
gap between presently available systems and the more so-
phisticated robot manipulators of the future is described.
The manipulator positioner provides a volume of manip-
ulative coverage comparable to a bridge mounted tele-
scoping tube assembly. The mobile base is battery
powered, radio controlled, and guided by rails sct in the
floor. These features allow the mobile base to carry the
manipulator and positioner between cells unencumbered
by power or control cables. (NASA, 1961, #4828)

118. A RADIATION STABLE HEAVY DUTY
ELECTROMECHANICAL MANIPULATOR
Graae, J. E. A., Hampson, D. C,, Pollack, L.,
Levenson, M., Schraidt, J. H., Bernstein, G. J.

In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 239-251

American Nuclear Society, Chicago, Il1.
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

The development of pyrometallurgical processes for
purifving spent reactor fuels emphasized the need for a
high-capacity (750-Ib lift) radiation-stable manipulator.
No existing manipulator appeared capable of functioning
in a sealed arca for more than a few hundred hours under
the sustained radiation levels of 10* to 10° r/hr, which are
anticipated. Therefore, it was necessary to design a manip-
ulator which could operate for a long period in the scaled
high-radiation-level process cells. A prototype manipulator
operated successfully under an extensive testing program
in a full-scale mockup facility. (NSA, 1961, #4829)

119. AN ELECTROHYDRAULIC BILATERAL
SERVOMANIPULATOR
Mosher, R. S.
In “Proccedings of the Eighth Conference on Hot
Laboratorics and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 252-262
American Nuclear Socicty, Chicago, 111
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

A heavy-duty bilateral manipulator was constructed for
an industrial nuclear engineering laboratory. Several note-
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worthy design features provide unusual strength and
dexterity. However, problems of cost and complexity indi-
cate that considerable effort is needed to adapt this device
to a broader range of applications. (NSA, 1961, #4830)

120. MECHANICAL DEJACKETING OF SRE FUEL
Watson, C. D., West, G. A., Schaffer, W. F.,
Klima, B. B., Adams, J. B.
In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 337-357
American Nuclear Society, Chicago, Ill.
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

Equipment to mechanically disassemble, dejacket, and
recan spent SRE fuel was designed, fabricated, and
installed in a shielded segmenting facility at Oak Ridge
National Laboratory. Remote performance testing of the
equipment with unirradiated fuels showed that all opera-
tions are feasible. It is expected that irradiated fuel will
be processed at a rate of 250 to 500 kg of uranium per
day. Mechanical processing of spent fuel should begin
early in 1961. (NSA, 1961, #4837)

121. REMOTELY CONTROLLED HOT STORAGE
CELL FOR HIGH-LEVEL RADIOACTIVE
SAMPLES
Boehme, G.

In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 403410

American Nuclear Society, Chicago, IlL.
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

A hot storage cell was developed which may serve to
store more than 1800 radioactive samples in compartment
tubes under a steel plate. The tubes can be pulled out by
means of a remotely controlled precision rectilinear hoist
crane and driven in front of a lead glass window. Here
they are charged or discharged by a master slave manip-
ulator specially designed for this job. An exchangeable
periscope serves for viewing purposes inside the cell and
in the storage area beneath the steel plate, which cannot
be accomplished through the lead glass window. (NSA,
1961, #4843)
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122. REMOTE ASSEMBLY OF REPROCESSED
FUEL SUBASSEMBLIES FOR EBR-II
Olp, R. H.
In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 429440
American Nuclear Society, Chicago, Ill.
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

Remotely operated assembly equipment and proce-
dures used in constructing reactor core subassemblies for
the first core loading of the Experimental Breeder Re-
actor No. 2 are described. All this equipment was
designed for totally remote operation, maintenance, and
replacement in a radiation field of up to 10° r/hr, resulting
from the reprocessing of spent reactor subassemblies.
The operation of this remote equipment is controlled
through an electrical programming console exterior to the
cell and Argonne-type master-slave manipulators. (NSA,
1961, #4846)

123. MODIFICATION AND REPAIR OF THE
HRE-2 CORE VESSEL
Hise, E. C.
In “Proceedings of the Eighth Conference on Hot
Laboratories and Equipment, San Francisco, Calif.,
December 13-15, 1960,” pp. 464474
American Nuclear Society, Chicago, Il
(Obtainable in TID-7599, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

In April 1958 and in January 1960, holes melted through
the Zircaloy core vessel of the Homogeneous Reactor
Experiment No. 2. Investigations were made to determine
the cause of and possible cure for the failures. Tools were
designed and developed to repair the damage and effect
the cure. Under working conditions of extreme physical
limitations and radiation hazard the core vessel was in-
spected, measured, and cleaned. The diffuser plates were
removed with the aid of a miniature underwater heliarc
cutting torch, a sample of the core wall was obtained for
metallographic examination, and the holes were patched.
(NSA, 1961, #4850)

124. NUCLEAR REMOTE HANDLING
EQUIPMENT
The Engineer, v. 210, p. 1010, December 16, 1960
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125. DESCRIPTION AND OPERATION OF A
UNIVERSAL ADAPTOR I'OR GENERAL
MILLS AND MODEL 8 MANIPULATORS
Di Rito, V.L. J.

December 1960

Wright Air Development Division, Flight and
Engineering Test Group, Wright-Patterson AFB,
Ohio

WADD-TN-60-305

An investigation to develop a device which would per-
mit interchangeable power tools for the Model 8 and
General Mills manipulators is cescribed. A universal
adaptor was developed that can be attached permanently
to the tools used in a hot cell. The design of the universal
adaptor and the modifications to tt e manipulators needed
to make them capable of receiving the adaptors are de-
scribed. (NSA, 1961, #22,398)

126. CABEZAL AUTOM&TIC() PARA TRASLADO
DE MUESTRAS IRRADIADAS (DEVICE FOR
AUTOMATIC TRANSFER OF IRRADIATED
SAMPLES)

Spinadel, E.

1960

Comision Nacional de Energia Atomica,
Buenos Aires, Argentina

Report 40, NP-10,362

A device for moving irradiated samples, samples to be
irradiated, or radioactive materials from storage to the
irradiation facility or vice versa i; described. The appa-
ratus, a sketch of which is given, is operated electrically
by remote control. (NSA, 1961, #27,715)

127. EXPERIENCE WITH VISBRATORY POLISH-
ERS AND DESIGN FOR HOT-CELL
APPLICATION
Long, E. L., Jr., Meador, J. T., Gray, R.].

In “Symposium on Methods of Metallographic
Specimen Preparation (1961)). Special Technical
Publication No. 285,” pp. 79-89

American Society for Testing Materials,
Philadelphia, Pa.

... Plans were made for adaptat:on to remote operation,
based on past experience with the vibratory polishers in
the “cold” laboratory and several features unique to the
polishers. Several necessary desigzn changes were made

which in turn had to be compensated in the vibratory
system to maintain proper polishing action. To comple-
ment the remoted polishers a new specimen holder was
designed which allows easy insertion and removal of the
specimens using master slave type manipulators. (NSA,
1961, #23,854)

128. CONSTRUCTION D'UNE ENCEINTE POUR
LA MANIPULATION D'UN KILOCURIE
D’EMETTEURS GAMMA (BUILDING OF A
FACILITY FOR THE HANDLING OF KILO-
CURIE AMOUNTS OF GAMMA EMITTERS)
Germond, Ph.

1960

Commissariat a 'Energie Atomique, Centre
d’Etudes Nucléaires, Saclay, France

CEA-1378, available through U.S. Atomic

Energy Commission, Rockville, Md.

(See also “Proceeding of the Seventh Hot Labora-
tories and Equipment Conference, Cleveland, Ohio,
April 7-9, 1959,” pp. 71-80, American Society of
Mechanical Engineers, New York, N.Y.)

A hot cell designed to handle up to 1,000 curies of
cobalt-60 has been built in a pre-existing shielded room
in order to make optimum use of available space. Heavy
containers can be rolled in or out of the cell. Handling is
performed with two manipulators designed and made by
French manufacturers. One of them is pneumatically
operated and the other one is mechanical. The general
shape of the facility is that of an L. (NSA, 1960, #20,705)

129. REMOTE-HANDLING EQUIPMENT
CATALOG
Ridgeway, C. L.
February 1961
General Electric Co., Aircraft Nuclear Propulsion
Dept., Cincinnati, Ohio
XDC-61-1-133, AF33(600)-38062, AT(11-1)-171
(Obtainable as TID-12752, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

A reference catalog of remote-handling equipment at
the Idaho Test Station is presented. Equipment design
descriptions are included for special purposes related to
reactor power plant assemblies shielding, cores, instru-
mentation and control, turbomachinery, and auxiliary

equipment. (NSA, 1961, #18,168)
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130. MANIPULATOR FOR SLAVE ROBOT
Goertz, R. C., Grimson, J. H.., Kohut, F. A.
April 4, 1961
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,978,118 (assigned to U.S. Atomic
Energy Commission, Rockville, Md.)

A remote-control manipulator comprising two station-
ary master units, two slave units on a movable vehicle,
and electrical connections between the master and slave
units is reported. The slave units are side by side with a
minimum over-all width, which is made feasible by an
arrangement of transducers producing most movements
of each slave unit to one side of the support of said slave
unit. (NSA, 1961, #13,140)

131. IMPROVEMENTS IN OR RELATING TO
SERVICING EQUIPMENT FOR NUCLEAR
REACTORS
Tait, R., Hall, R. H., MacFarlane, C. J.

April 26, 1961

U.S. Department of Commerce, Washington, D.C.
British Patent 866,301 (assigned to United
Kingdom Atomic Energy Authority)

Equipment for servicing a nuclear reactor is described.
It comprises a television camera of elongate form con-
tained within a casing, a tool holder rotatable within the
casing in front of the camera, and means passing between
the casing and the camera for rotating the tool holder
and for operating tools adapted to be fitted in the holder.
The tool holder is rotated by an electric motor. A mechan-
ical couple connccts the tool holder with the motor. The
camera and casing derive their driving power from a
flexible cable; the cables are bunched together and pass
out of the casing in a single flexible sheath so that the
equipment can be lowered and raised from a winding
drum. The operating tool consists of a hook and guide
diametrically opposed. Another tool consists of a two-arm
grab spring-loaded tool to close and open by a cable
passing between the casing and the camera. (NSA, 1961,
#21.812)

132. IMPROVEMENTS IN OR RELATING TO
REMOTE-HANDLING MANIPULATORS FOR
RADIOACTIVE SUBSTANCES
Howarth, A. J., Jones, F., Wortley, G.

May 3, 1961
U.S. Department of Commerce, Washington, D.C.
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British Patent 867,297 (assigned to United
Kingdom Atomic Energy Authority)

A relatively simple and inexpensive remote-handling
manipulator, which is suitable for use with shielding
walls of lead or other materials exceeding 4 in. in thick-
ness, is described. The manipulator is comprised of a
cubicle having shielding walls, a carriage movable on
rails in an clevated narrow horizontal slot in one of the
shielding walls, a framework mounted on the carriage so
as to allow movement transverse to the carriage move-
ment, and handling equipment supported by the frame-
work. The handling equipment is operated by a “Bowden”
cable controlled by means outside the cubicle. The han-
dling equipment is also attached to a vertically disposed
framework that is also operated from outside the cubicle.
Releasable braking is used to hold the carriage and the
framework in any desired position. A supply trolley may
be fixed to the roof of the cubicle and linked to the
carriage so as to follow the movement of the carriage.
Substances for treatment and examination may be moved
along the length of the cubicle by a rail system. (NSA,
1961, #18,179)

133. IMPROVEMENTS IN DEVICES FOR INTRO-
DUCING ELEMENTS, AND IN PARTICULAR
FUEL RODS INTO NUCLEAR REACTORS
AND/OR FOR WITHDRAWING SUCH
ELEMENTS FROM SAID REACTORS
Martin, R., Moulin, M.

May 31, 1961

U.S. Department of Commerce, Washington, D.C,
British Patent 869,539 (assigned to Commissariat
a I'Energie Atomique)

A device for introducing or withdrawing fuel elements
from channels in the core of a nuclear reactor is described.
The device consists of at least one movable mounted
tubular arm; one end is adapted to register within the
casing with the free ends extending from the core. The
tubes form extensions to the various channels and are
shaped so that their free ends define a part-spherical
surface which is concave toward the tubular arm. Por-
tions of the length of the tubes are adjacent to the free
ends and extend radially off the surface for the passage
of elements between the arm and the tubes. The arm is
mounted for turning movement about two axes which
intersect at the center of curvature of the part-spherical
surface; one is fixed and is the geometric axis of the
surface. Methods are described for observing the move-
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ment of the fuel elements, and a light source and light
detecting prism are also described for viewing, Mechani-
cal equipment for the device is also described. (NSA,

1961, #21,819)

134. NUCLEAR INSTRUMENTATION
Raleigh, H. D., Scott, R. L., Compilers
May 1961
Atomic Energy Commission, Office of Technical
Information Service Extension, Rockville, Md.
Literature Search
(Obtainable as TID 3550, Rev. 1, U.S. Dept.
of Commerce, Office of Techrical Services,
Washington, D.C.)

This bibliography includes 1,728 references on the
design, construction, and application of instruments for
radioactive environments. Radiation detection instruments
comprise the major portion of thi references. Reports
held by the Office of Technical Information Extension as
of April 15, 1961, and references to journal articles which
appear in Nuclear Science Abstracts are included. The
references are¢ arranged in the ‘ollowing categories:
general, absorptiometers, air monitcring, amplifiers, beta-
tron, bubble chambers, Cherenkov detectors, clond cham-
bers, coincidence counters, confercnces, corrosion loops,
dosimeters, electrostatic fission chambers,
Geiger counters, hot cells, in-pile lcops, ionization cham-
bers, liquid level gages, magnetic recording systems, nu-
clear emulsion analyzers, nuclear test aircraft, proportional
counters, pulse analyzers, pulse generators, radiation de-
tection instruments, radiochemical processing plants,
radiological defense, radiological telemetering systems,
reactors, remote-control equipmen , scalers, scintillation
detectors, spectrometers, and thickness gages. Within each
category, the report references are arranged alpha-
numerically by report number followed by an alphabetical
listing of the journal references Hy title. (NSA, 1961,
#22.459)

analyzers,

135. FORCE MULTIPLIER FCR USE WITH
MASTER SLAVES
Miles, L. E., Parsons, T. C., Howe, P. W.
June 2, 1961
California, University of, Lawrence Radiation
Lab., Berkeley
UCRL 9662, W-7405-eng-48

A force multiplier was designed. This piece of equip-
ment was made to increase the gripping force presently
available in the Model-8 master slave. The force multi-

plier described incorporates a clamp which can be
quickly attached to and detached from the master-slave

handle. (NSA, 1961, #30,796)

136. IMPROVEMENTS IN MACHINES FOR
HANDLING OBJECTS, SUCH AS FUEL
ELEMENTS, THAT ARE USED IN THE
FUEL CHANNELS OF NUCLEAR REACTORS
Langdon, K. T. P.

June 7, 1961

U.S. Department of Commerce, Washington, D.C.
British Patent 869,832 (assigned to

Babcock & Wilcox, Litd.)

A machine for handling objects, such as fuel elements,
that are used in the fuel channels of a gas-cooled reactor
and which may be adapted, having regard to its size,
to provide an improved capacity, is described. It is used
in charging or discharging fuel elements from a reactor.
The machine includes: (1) a magazine provided with a
number of chambers arranged in a plurality of circular
series disposed so that a part of any series lies within
another; (2) a housing containing the magazine; (3)
guides for moving objects along a predetermined path
into and out of the housing and the chambers of the mag-
azine; and (4) means for rotating the magazine and
moving the magazine laterally relatively to the housing
so that the chambers can be brought sequentially into
the predetermined path. (NSA, 1961, #21,825)

137. ENGINEERING CONSIDERATIONS FOR
REMOTE REFABRICATION OF EBR-II
FUEL ELEMENTS
Shuck, A. B., Ayer, ]J.E.

American Nuclear Society, Transactions of the,
v. 4, no. 1, pp. 117-118, June 1961

138. EQUIPMENT FOR REMOTE INJECTION
CASTING OF EBR-II FUEL
Jelinek, H. F., Iverson, G. M.
American Nuclear Society, Transactions of the,
v. 4, no. 1, pp. 118-119, June 1961

139. EQUIPMENT FOR REMOTE DEMOLDING,
SIZING, AND INSPECTION OF EBR-II
CAST FUEL PINS
Carson, N. J., Jr., Brak, S. B.

American Nuclear Society, Transactions of the,
v. 4, no. 1, pp. 119-120, June 1961
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140. REMOTE-CONTROLLED MANIPULATING
APPARATUS FOR MANIPULATING OBJECTS
INSIDE SEALED CHAMBERS
July 26, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 873,441 (assigned to Commissariat
a Energie Atomique)

A telemanipulator for manipulating objects inside a
sealed chamber is designed which does not necessitate
the creation of openings in the chamber walls. The appa-
ratus comprises a first group of control units outside the
chamber which actuates a second group of corresponding
operating units inside the chamber. The connection be-
tween the groups is made by magnets superimposed on
opposite sides of the chamber. (NSA, 1961, #24,934)

141. A REMOTELY CONTROLLED
MANIPULATOR
August 2, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 874,104 (assigned to Vyzkumny a
Zkusebni Letecky Ustav)

A remote-control manipulator for handling contami-
nated material is described. The manipulator consists of
a handle mounted in universal suspension on a housing at
one end of a supporting tube, wherein the supporting
tube is mounted in and passes through a ball joint, which
is carried in a protective wall of a contaminated space.
The handle and the operating member are disposed
without and within the space respectively. The handle
carries a plate which is in contact with at least three pins,
slidably mounted in the housing. The pins are in pressure
contact through hydraulic means with the same number
of additional pins which are slidably mounted in an
additional housing and which are in contact with an addi-
tional plate carried by an operating member mounted in
universal suspension on the additional housing at the
other end of the supporting tube. The pins are formed as
continuous rods with each end of the rods being in
contact with one of the plates. The operating member

carries a chuck jaw for manipulating purposes. (NSA,
1961, #27,727)

142, IMPROVEMENTS IN OR RELATING TO
APPARATUS FOR HANDLING RADIO-
ACTIVE MATERIALS FOR USE IN CHARG-
ING AND/OR DISCHARGING A VESSEL
SUCH AS THE PRESSURE VESSEL OF A
NUCLEAR REACTOR
Bellinger, R., Hutchinson, E. J., Shipley, W. H.
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August 2, 1961

U.S. Department of Commerce, Washington, D.C.
British Patent 874,225 (assigned to

Strachan & Henshaw, Ltd.)

An apparatus is described for handling radioactive
materials in charging and/or discharging a reactor. The
apparatus includes (1) a chamber having an outlet
adapted to be detachably connected to an inlet of the
vessel, (2) storage means in the chamber for charge
material to be charged into or discharged from the vessel,
(3) grab and hoist means within the chamber for han-
dling the charge material, and (4) control means outside
the chamber for controlling the grab and hoist. A charge
guiding chute is included in the chamber for introducing
the material. (NSA, 1961, #27,730)

143, REMOTELY OPERATED MANIPULATOR
Hutto, E. L,
August 15, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 2,996,330 (assigned to U.S. Atomic
Energy Commission)

A manipulator is described for performing, within an
entirely enclosed cell containing radioactive materials,
various mechanical operations. A rod with flexible fingers
is encompassed by a tubular sleeve shorter than the rod.
Relative movement between the rod and sleeve causes the
fingers to open and close. This relative movement is ef-
fected by relative movement of permanent magnets in
magnetic coupling relation to magnetic followers affixed
to the ends of the rod and sleeve. The rod and its sleeve
may be moved as a unit axially or may be rotated by
means of the magnetic couplings. The manipulator is en-
closed within a tubular member which is flexibly sealed
to an opening in the cell. (NSA, 1961, #24,939)

144. IMPROVEMENTS IN OR RELATING TO
TELEVISION VIEWING EQUIPMENT FOR
NUCLEAR REACTORS
Hall, R. H., Howard, G., Ovens, C. C.

August 16, 1961

U.S. Department of Commerce, Washington, D.C.
British Patent 875,376 (assigned to United
Kingdom Atomic Energy Authority)

A television viewing facility is designed for remote
examination of the internal structure of a reactor for
servicing operations. The facility comprises a support
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member with a movable arm and a television camera
mounted on the arm. ( NSA, 1961, :#27,736)

145. REMOTE-CONTROLLED MANIPULATING
APPARATUS FOR MANIPULATING OBJECTS
INSIDE SEALED CHAMBERS
September 6, 1961
U.S. Department of Commer:e, Washington, D.C.
British Patent 876,898 (assigned to Commissariat
a I'Energic Atomique)

An improved telemanipulator of the type described in
British Patent No. 873,441 is given Manipulation of ob-
jects inside a sealed chamber is effected by a magnet
disposed outside the chamber coupled to a second magnet
inside the chamber. In the improved telemanipulator,
transmission of commands from the control arms actuated
by the operator to the controlliny external magnet is
effected by means of electric cables. In this way, the
telemanipulator is made easier to handle and less bulky.
(NSA, 1961, #29,344)

146. REACTOR DEVELOPMENT PROGRAM
PROGRESS REPORT, AUGUST 1961
September 15, 1961
Argonne National Laboratory, Lemont, 11l
ANL-6409, W-31-109-eng-38

Progress is reviewed on the following reactors: EBWR,
Borax-V; ZPR-11I; ZPR-VI; ZPR-I}; EBR-I, and EBR-IL
A description of the master-sluve clectric manipulator is
included.

147. IMPROVEMENTS RELATING TO TELE-
VISION INSPECTION AFPARATUS FOR
NUCLEAR REACTORS
Camac, G.

October 11, 1961

U.S. Department of Comme-ce, Washington, D.C.
British Patent 879,528 (assigned to A E.L—

John Thompson Nuclear Energy Co., Ltd.)

An apparatus is designed for rerioving broken fuel ele-
ment picces from reactor channels under television super-
vision. The apparatus comprises a small television camera
suspended by a flexible supply cable, mechanical han-
dling devices mounted adjacent the camera underside,
and spindles and motors for positioning and actuating the
devices. The embodiment describ :d is applicable to fuel
channels having longitudinal guide grooves. (NSA, 1962,

#305)

148. APPARATUS FOR MICROSCOPIC
EXAMINATION
October 25, 1961
U.S. Department of Commerce, Washington, D.C.
British Patent 880,708 (assigned to C. Reichert
Optische Werke Aktiengesellschaft)

A remotely controlled apparatus is designed for the
microscopic examination of radioactive specimens. The
apparatus comprises a microscope, an illuminating device,
a viewing device, an objective changing device and
control elements for operating the microscope. The
microscope is mounted in a shielding chamber, but the
illuminating and viewing devices are outside the cham-
ber with two lens systems arranged to project the light
onto the specimen and to project an image of the speci-
men onto the viewing device. (NSA, 1962, #3177)

149. PROCEEDINGS OF THE NINTH CONFER-
ENCE ON HOT LABORATORIES AND EQUIP-
MENT, CHICAGO, ILL., NOVEMBER 7-9, 1961
Fields, P. R., Editor
American Nuclear Society, Chicago, Ill.

Papers presented at the Ninth Conference on Hot
Laboratories and Equipment are given. (NSA, 1962,
#3107)

150. A NEW POSTIRRADIATION EXAMINATION
LABORATORY AT THE OAK RIDGE
NATIONAL LABORATORY
Olsen, A. R.

In “Proceedings of the Ninth Conference on
Hot Laboratories and Equipment, Chicago, Ill,
November 7-9, 19617 pp. 3-14

American Nuclear Society, Chicago, Il

A new postirradiation examination laboratory was con-
structed at the Oak Ridge National Laboratory. The
facility will accommodate materials of extremely high-
level alpha activity and kilocurie levels of gamma activity.
Special provisions were included to facilitate the post-
irradiation examination of materials being investigated
for advanced reactor applications. The building arrange-
ment, cell construction, and special features, designed to
permit operations with complete containment and with
essentially no personnel entry, are described. The remote
installation and removal of equipment, storage of con-
taminated equipment, remote decontamination, and re-
mote maintenance features of the facility are expected to
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provide safer operation, increased cell utilization, and
decreased operating costs. (NSA, 1962, #3108)

151. GAS-TIGHT CELL AND MAGNETIC REMOTE
CONTROLLED MANIPULATOR
Desroche, M., Cherel, G.
In “Proceedings of the Ninth Conference on
Hot Laboratories and Equipment, Chicago, 111,
November 7-9, 1961,” pp. 87-90
American Nuclear Society, Chicago, Ill.

A gas-tight cell equipped with a remote controlled
magnetic manipulator, and shielded by 8 in. of cast iron
is described. The design seems economic, as compared
with units of conventional construction. This type of cell
is considered suitable for manipulations in inert atmos-
pheres (argon, helium, and nitrogen). (NSA, 1962,
#3119)

152. EXTENDED REACH MANIPULATOR
Saunders, C. E.
In “Proceedings of the Ninth Conference on
Hot Laboratories and Equipment, Chicago, Ill.,
November 7-9, 1961,” pp. 107-110
American Nuclear Society, Chicago, Il

A manipulator for general hot cell work is described
that provides twice the stroke of present manipulators
and three times the volume coverage. The development
of this mechanism and the effects it will have on over-all
hot cell design are discussed, from both an operational
standpoint and that of the engineering design of future
cells. (NSA, 1962, #3121)

153. THE MOBOT MARK II REMOTE HANDLING
SYSTEM
Clark, J. W,
In “Proceedings of the Ninth Conference on
Hot Laboratories and Equipment, Chicago, Ill.,
November 7-9, 1961,” pp. 111-120
American Nuclear Society, Chicago, Il1.

A mobile general-purpose handling system was built
and operated. Intended primarily for use in regions com-
pletely inaccessible to personnel, the only communication
between vehicle and operator is a three-conductor cable.
The feasibility of such fully remote systems was con-
clusively demonstrated. The machine described is a first
step in the development of equipment for operation in
all hostile environments. An outline of the general theory
of design for such systems is presented. (NSA, 1962,
#3122)
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154. THE ANL MODEL 3 MASTER-SLAVE ELEC-
TRIC MANIPULATOR—ITS DESIGN AND
USE IN A CAVE
Goertz, R. C., Blomgren, R. A., Grimson, J. H.,
Forster, G. A., Thompson, W. M., Kline, W. H.
In “Proceedings of the Ninth Conference on
Hot Laboratories and Equipment, Chicago, I11.,
November 7-9, 1961,” pp. 121-142
American Nuclear Society, Chicago, Ill.

Four ANL Model 3 Master-Slave Electric Manipulators
are operating in the Chemical Engineering Senior Cave,
Argonne National Laboratory. These manipulators have
a load capacity of 50 1b for 15 min and 30 Ib continuously.
Master and slave arms are connected only by electrical
cables. The master and slave arm assemblies are mounted
on bridge and rail systems. The slave support system,
together with the seven master-slave motions of the
manipulator, make it possible for the tongs to reach any
point within the cave. The manipulators have performed
well and demonstrate several advantages over mechan-
ically connected master-slave manipulators. (NSA, 1962,
#3123)

155. AN ELECTRONICALLY CONTROLLED
SERVO-MANIPULATOR
Barabaschi, S., Cammarata, S., Mancini, C.,
Pulacci, A., Roncaglia, F.
In “Proceedings of the Ninth Conference on
Hot Laboratories and Equipment, Chicago, Ill.,
November 7-9, 1961,” pp. 143-153
American Nuclear Society, Chicago, Ill.

An electronic force-reflecting servomanipulator with a
load capacity of 50 Ib was constructed for nuclear in-
dustrial applications. The slave arms arc mounted on a
remotely controlled trolley to perform as a general-
purpose robot. The design features provide a high degree
of handling dexterity and safe performance. However,
a considerable effort is needed to increase the reliability,
reduce the cost and improve the remote maintenance of
the servomanipulator. (NSA, 1962, #3124)

156. TRANSISTORIZED SERVO SYSTEM FOR
MASTER-SLAVE ELECTRIC MANIPULATORS
Potts, C. W., Forster, G. A., Maschhoff, R. H.

In “Proceedings of the Ninth Conference on Hot
Laboratories and Equipment, Chicago, Ill.,
November 7-9, 1961,” pp. 154-160

American Nuclear Society, Chicago, Ill.
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A transistorized, force-reflecting; servo system was
developed for 50-Ib capacity mastei-slave electric manip-
ulators. This system has several improvements over
similarly-used vacuum tube systems. The system utilizes
three-phase synchro excitation in ¢ 6-kc positional data
system to reduce the number of leids in the cables. De-
modulator-modulator circuits are used to get relatively
noise-free performance. A fail-safe circuit is included to
set the brakes on the slave drive unit if an electrical
failure occurs. The operating time at full capacity is
extended by automatically increas ng the power to the
fixed fields of the servo-motors onlv when required. The
maximum amplifier output is 320 v at 60 cycles. (NSA,
1962, #3125)

157. REMOTE HANDLING
Morand, R. F., Gehring, R. R., Editors
General Electric Co., Flight I’ropulsion Lab.
Dept., Cincinnati, Ohio
Comprehensive Technical Report, APEX-911,
AF33(600)-38062, AT(11-1)-171

General purpose equipment and procedures are de-
scribed which were developed for the remote handling of
irradiated aircraft power plants anc associated subassem-
blies. At reactor operating cells, the operating personnel
was shielded and the cells unshielded. The separate
facilities were about one mile apart, connected to a
locomotive turntable by means of a four-rail track system.
Remote handling devices utilizec in dismantling and
inspection of radioactive power plints included an over-
head manipulator, four wall-track-riounted manipulators,
several master slave manipulators, periscopes, a tube-
loading machine, and a core-removal fixture. General-
purpose equipment such as manijulators and overhead
cranes were angmented with special purpose tooling to
satisfy the specific needs of the various power plants,
General viewing was by direct-vievwing shielded windows
along the walls of the hot shop. The Flight Engine Test Fa-
cility (FET) was built to handle iiradiated power plants
mounted in aircraft. A self-propelled, shielded cab with
manipulators was developed for working in the FET on nu-
clear power plants shortly after they were shut down. Pho-
tographs of the equipment areincluc ed (NSA,1962,#7624 )

158. “ELECTRIC HANDS” FOR HANDLING
RADIOACTIVE MATERIAL
Sirazitdinov, B. G., Zubkov, D. L.

Izvestiya Vysshikh Uchebnykh Zavedeniy,
Priborostroyeniye, v. 4, no. 3, pp. 34-46, 1961

A working model of a reversible servosystem constitut-
ing the basic element of an electromechanical manipu-
lator for handling radioactive and chemical materials was
developed. The aim in developing the system was to
achieve a greater number of degrees of freedom than is
possible with mechanical manipulators equipped with
belt or gear drives. To make it possible for the operator
to control the displacement of an object to be moved as
well as the force exerted on the object, the system uses
two separately excited de motors (a driving motor and
an actuating motor) whose armatures are connected in
series. Mathematical relationships characterizing the
performance of such a system take into account com-
pensation of friction and of the moment of inertia by
introducing into the system a signal proportional to the
difference in the moments applied to it. Stability was
achieved under various operating conditions. (NSA, 1962,
#304)

159. ENGINEERING CONSIDERATIONS FOR
REMOTE REFABRICATION OF EBR-II
FUEL ELEMENTS
Shuck, A. B., Ayer, J. E.

Nuclear Science and Engineering, v. 12,
pp- 398404, March 1962

(See also ANL-FGF-272, Argonne National
Laboratory, Lemont, I11.)

The development of remote-control methods for manu-
facturing EBR-II fuel elements is influenced by many
interacting factors. Radiation levels within the process
cell are predicted to range from 10* to 10" rad per hour.
Radiation damage to organic lubricant, electrical insula-
tions, elastic seals, and protective coatings precludes the
use of many standard machine components. Heat gener-
ated in the fuel by absorbed radiation makes forced
cooling necessary in many operations. Oxygen must be
excluded from all operations in which the fuel is exposed.
Equipment must be designed for remote maintenance
and component replacement within the limitation of
availuble manipulators. The EBR-1I fuel consists of fission
alloy pins, sodium-bonded in stainless steel tubes. Preci-
sion casting is chosen as the basis for refabricating the
fuel pins. Remote-control equipment is developed to cast,
assemble, and inspect the EBR-II fuel elements. Radia-
tion resistant, plug-in machine components are developed
to give reasonable life expectancy and to allow remote
maintenance and replacement. (NSA, 1962, #12.685)
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160. EQUIPMENT FOR REMOTE INJECTION
CASTING OF EBR-II FUEL
Jelinek, H. F., Iverson, G. M.
Nuclear Science and Engineering, v. 12,
pp. 405-411, March 1962
(See also ANL-FGF-273, Argonne National
Laboratory, Lemont, I11.)

Precision injection casting is a method suitable to pro-
duce semifinished fuel pins. It is adapted to the remote
refabrication of EBR-II fuel. Inert gas pressure is used to
force molten fuel alloy into thoria-coated, precision-bore,
high silica glass molds. During EBR-1I, Core 1 produc-
tion, 16,000 fuel castings are produced in batches of
120, using an experimental injection casting furnace. The
specified weight, diametral tolerance, surface finish, and
internal soundness specifications are successfully met.
Remote-control equipment is designed from experience
gained during Core I production. (NSA, 1962, #12,686)

161. EQUIPMENT FOR THE REMOTE
DEMOLDING, SIZING, AND INSPECTION
OF EBR-II CAST FUEL PINS
Carson, N. J., Jr., Brak, S. B,
Nuclear Science and Engineering, v. 12,
pp- 412-418, March 1962

A semi-automatic, radiation-resistant machine is de-
veloped for the remote manufacture and inspection of
EBR-II fuel pins from injection castings. Castings are
stripped from Vycor molds by a device that breaks the
molds. Fuel pins are cut from castings by shearing and
are inspected. An air gage, balance, length comparator,
and eddy current probe provide progressive diameter,
weight, length, and internal quality signals. These signals
are fed into a computer that gives digital indications of
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diameter, weight, length, volume, and density, plus an in-
ternal quality trace. The accuracy of diameter, weight,
and length measurements are 0.0002 in,, 0.1 gm, and 0.01
in., respectively. (NSA, 1962, #12,687)

162, MANIPULATING APPARATUS
Le Flem, L., les Bains, E., Jouin, J.
May 29, 1962
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 3,036,966 (assigned to Commissariat a
I’Energie Atomique)

An apparatus is designed to be placed opposite an
irradiation channel in a reactor in order to carry out the
operations of loading, unloading, and transferring the
capsules by remote control. The apparatus comprises a
protection block having a longitudinal channel provided
with a slider, means for securing a graphite brick with
cavities on this slider, an unloading pipe, a loading pipe,
a transfer box with cavities aligned similarly to those of
the graphite brick, and remote control means for remov-
ing capsules from the cavities of the brick. (NSA, 1962,
#20,582)

163. HANDLING RADIOACTIVE MATERIALS
Nuclear Engineering, v. 7, pp. 224-238, June 1962

The techniques and equipment for handling radioactive
materials in experimental facilities are described. Designs
and characteristics are given for remote-controlled tongs
and manipulators, glove box instruments, irradiation facil-
ities, and a remote-controlled welding and cutting ma-
chine. Equipment specifications indicate manufacturer,
model, capacity, movement, and other characteristics.
(NSA, 1962, #20,897)
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164. ARCTIC AND SUBARCTIC TRANSPORTA-
TION. A TENTATIVE BIBLIOGRAPHY
Schmidt, R. W.

June 1949 (declassified June 15, 1954)

Air University, Maxwell Air Force Base, Ala.
Bibliography

AD-55,700

This tentative bibliography inclu les 105 references.

165. THE LUNAR BASE
Thompson, G. V. E.
British Interplanetary Society, Journal of the,
v. 10, no. 2, p. 49, March 195]

After describing the advantages of establishing the
lunar base, which would be constructed for the refueling
and maintenance of spaceships, an appraisal is made of
the likelihood of minerals suitable for the preparation of
propellants being available on the Moon. Methods and
plants for preparing various individaal propellants, power
generation, and auxiliary equipment necessary for the
welfare of the staff, etc., are then discussed. Finally, the
problem of the establishment of the base is considered.
22 references. (LP, #795)

166. A PROPOSED SYSTEM OF BUILDING
CONSTRUCTION ON SNOW, ICE, AND
PERMAFROST
Giles, S.

January 16, 1956

Naval Civil Engineering Research and Evaluation
Lab., Port Hueneme, Calif.

Technical Note N-239

AD-108,246

Construction of buildings in northern climates where
the ground is frozen all year round (permafrost) has been
a difficult engineering problem. Building footings and
pads, even when installed with thick insulation or on
pilings, have eventually thawed the supporting ground,
breaking down the building structure. The majority of
cach type of building constructed has failed within a few
years. This investigation was undertaken to develop an
economical method of constructing buildings on perma-
frost, ice, and snow. Field experiznce and literature on

the subject both point to the fact that building structures
on permafrost have failed because the thermal balance
between the cold ground and the building supports even-
tually became disturbed and thawing occurred. The
principle of maintaining this thermal balance with a sys-
tem of refrigerated piping was suggested by 1. L. Winsow
of Seattle. Tests conducted in the cold chamber of this
Laboratory have been very encouraging and indicate
that such a system is practical both on frozen ground
and on ice. (ASTIA)

167. ANALYSIS OF DATA PERTAINING TO
ARCTIC CONSTRUCTION
January 1956
Southwest Research Institute, San Antonio, Tex.
Report, AF 33(600)-31484
AD-93,718

Results are presented of investigations of environmen-
tal conditions in arctic regions and their effects on all
phases of shelter design. Observer teams visited the
Alaskan and eastern sectors of the DEW (distant early
warning) radar line for familiarization. Studies were
made of structures, construction techniques, structural
components, and building materials which are currently
used in arctic regions; fire resistance, thermal insulation
properties, and extreme-cold-weather performance were
emphasized. Results demonstrate the advisability of doing
as little outside work as possible at the site. The founda-
tion is usually permafrost, which should be disturbed as
little as possible. Buildings are best oriented if they pre-
sent their narrowest dimension toward the prevailing
wind. Wood is considered the best material for arctic
construction, but as a result of the wide use of wood,
severe fire hazards arise. Roofs are generally flat or nearly
flat with no overhangs for minimizing snow accumulation
and for equalizing roof loading. The most important con-
trol measure against condensation is the provision of a
continuous vapor barrier at or near the interior surface
of the building; metal was considered the best vapor-
barrier material. Exterior doors should be rugged and
open in; a flexible cover at the hinge jam is recommended.
Vestibules should be heated and ventilated. Forced-
warm-air heating is recommended. An evaluation is
presented of the present DEW system structures. 652
references. (ASTIA)
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168. MINUTES OF MEETING NO. 1 OF THE
SCIENTIFIC ADVISORY COMMITTEE AT
THE LAND LOCOMOTION RESEARCH
LABORATORY
June 1956
Detroit Arsenal, Center Line, Mich.
Memorandum Report M01
AD-111,897

The following factors were highlighted at the meeting:
The need for a definition of mobility is paramount. Be-
fore tactical mobility is defined, a concept of mechanical
mobility should first be established. This can be done
with the development of an applied mechanics of land
locomotion. However, complete evaluation of mechanical
mobility and design parameters appears impossible with-
out an operational analysis of vehicle-terrain systems
similar to that used in an evaluation of other engineering
systems. The present development trends seem to have
led to diminishing returns—too much effort on minor
improvements, and too little on major advances. Concep-
tual studies of locomotion mechanics are as important
today as technological studies of engines and transmis-
sions. Balance in budgeting respective activities should
be reconsidered. The start made by the Land Locomotion
Research Laboratory in establishing new geometric-
physical values of terrain and methods of mobility evalu-
ation is acceptable as a basis for further development of
research in vehicle mechanics. Laboratory facilities and
organization, present and proposed, are adequate for the
task. Continuity of research within the foreseeable future
is mandatory as far as the final success is concerned. The
first task of the Land Locomotion Research Laboratory
is to establish a more scientific method of evaluation of
vehicle performance and design parameters. Research
should be separated from development at an appropriate
level of management. Flexibility in the expansion and the
development of research programs and facilities is essen-
tial for further progress. (ASTIA)

169. REPORT OF OPERATION DEEP FREEZE 1,
1955-1956
October 1, 1956
United States Department of Defense, U. S. Navy
Task Force 43, Washington, D. C.
Report

This collection of dated entries gives information on
the activities of approach, supply and cargo handling,
exploration, equipment, construction, experimentation,
and personnel morale. Subsequent reports in this series
were published for the following fiscal years: 1956-1957,
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1957-1958, 1958-1959, 1959-1960, 1960-1961, and 1961~
1962.

170. LUNAR BASE STUDY JURY REPORT:
EVALUATION OF AN EXPERIMENT IN
CREATIVE DESIGN CONDUCTED WITH
COLLEGE STUDENTS
Holbrook, R. D., Lang, H. A., Huntzicker, J. H.
January 1, 1958
Rand Corp., Santa Monica, Calif.

RM-2174
AD-205,422

A problem concerning the design of lunar facilities un-
der the constraint that transported mass be minimized
was posed to students. A course syllabus in the format of
a Technical Program Planning Document was prepared
and suitable background given. Students freely selected
problems and worked on them individually. All submitted
papers were examined. In the present memorandum the
papers, the experiment, and the general feasibility of the
approach are evaluated.

171. LUNAR BASE PLANNING
CONSIDERATIONS
Holbrook, R. D.
February 24, 1958
Rand Corp., Santa Monica, Calif.
Paper 1436

This paper treats the type of operation implied by the
concept of a lunar base, the surface conditions to be ex-
pected on the Moon, and planning factors for establish-
ment of an independent base.

Various types of bases are discussed including a scien-
tific base, a permanent base, and an exploration base.

Factors involved in the establishment of an independ-
ent base are as follows: ecology; general living arrange-
ments; supply and renewal systems; air, food, and water;
waste disposal; power; and activity. (AI/A, 1960, #2346)

172, CERTAIN ECOLOGICAL ASPECTS OF A
CLOSED LUNAR BASE
Cooper, 1., Lang, H. A,, Holbrook, R. D.
March 6, 1958
Rand Corp., Santa Monica, Calif.
Paper 1304 (also presented at ARS meeting,
Dallas, Texas, March 18, 1958)

The central problem here is to define the requirements
for an ecological space for men, which could be utilized



on the Moon. A starting point for studying a problem of
this kind is to determine the input requirements which
will allow a man to live, in the full sense of the word, for
one day. The implicit assumption s that the lunar base
will be closed ecology with an environment not too dif-
ferent from that of our own Earth

Representative examples of the biophysical data avail-
able for determining the requirem:nts to sustain a man
are presented. Beginning with thesc data, heat, air, water
and food requirements can be determined, methods of
waste disposal of gases, liquids anc solids examined, and
the process equipment available or required designed.
(AI/A, 1960, #2429)

173. OUTLINE OF STUDY OF EXTRA-
TERRESTRIAL BASE DESIGN
Holbrook, R. D.

April 22, 1958

Rand Corp., Santa Monica, Calif.
RM-2161, AF 33(038)-6413
AD-156,043

Requirements foreseen on various types of extraterres-
trial bases are presented as well as the effect of design
requirements on associated spaceflight systems. The ex-
ample cited—the design for a lunar base—reviews the
state of man’s knowledge of the Mcon, of rocket transport
problems, and of experiments which should precede
establishment of a lunar base. Discussions are also given
of ecological problems, of base and support system de-
sign, of component hardware, and of planning for major
activities. The growth of initial facilities by utilization of
local materials, which is the essentiil problem of coloniza-
tion, is also considered. The outlin: concludes with a list-
ing of specific study topics for a research program and
with a selective bibliography. 102 1eferences. (1P, #634)

174. MOON LOOKS PROMISING AS A MANNED
SPACE STATION
Stehling, K. R.
Aviation Age, v. 30, no. 5, pp. 22-23, 180, May 1958
(Abstracted in Aero/Space Iingineering, v. 17,
no. 8, p. 106, August 1958)

175. MARS, MOON BASES FCRESEEN IN
20 YEARS
Stone, 1.
Aviation Week, v. 68, no. 26, pp. 20-21,
June 30, 1958
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176. MOON REFUELING FOR INTERPLANETARY
VEHICLES
Stehling, K. R.
Aviation Age, v. 30, no. 2, pp. 22-25, August 1958

177. POWER FOR A LUNAR COLONY
O’Day, M.
Proceedings of Lunar and Planetary Colloquium,
v. 1, no. 3, pp. 11-14, October 29, 1958
(Published by North American Aviation, Inc.,
Los Angeles, Calif.)

The Colloquium was held in July 1958 at Santa Monica,
California.

178. A PROPOSAL FOR A VILLAGE ON THE
MOON
Kumagai, H.
Space Journal, v. 1, no. 4, p. 41, Fall 1958

179. ANALOG STUDY OF LEVAPAD STABILITY
Jay, D. J., Peithman, H. W.
American Society of Mechanical Engineers,
New York, N.Y.
Paper 58-A-287, presented at ASME meeting,
New York, N. Y., November 30-December 5, 1958

The levapad method is a system for supporting a
vehicle above a rail or roadway on film of pressurized air.
The basic support device is air lubricated slider bearing.
A set of nonlinear differential equations is derived to
describe self-excited vibration of early levapad type. This
study demonstrated how the system might be designed to
eliminate vibration. ( EI, 1959)

180. THE MOON AND INTERPLANETARY
SPACE FLIGHTS
Sharonov, V.
Izvestiya (USSR), no. 28, p. 4, columns 1-5, 1958
(Abstracted in Technical Translations, v. 2, no. 11,
p- 760, December 4, 1959)
(Available from Library of Congress or Special
Libraries Association, 59-22199, Washington, D.C.)

This article states that the Moon will become a popu-
lated world, and that it will be the first station on the
road to the conquest of the solar system. (AI/S, 1960,
#20,249)

181. DESIGNERS STUDY AIR CUSHION
PRINCIPLES FOR VEHICLES
Butz, J., Jr.
Aviation Week, v. 70, pp. 74-75, January 12, 1959
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182. EQUIPMENT FOR MANNED SPACE
CAPSULES AND LUNAR BASES
Gerathewohl, 8. J.

February 28, 1959

Army Medical Research Lab., Fort Knox, Ky.
Special Report

AD-227 226

The construction of second- and third-generation boost-
ers developing several million pounds of thrust leads to
manned space flight. This not only requires the advance-
ment of engineering capabilities and space technology,
but also demands an acceleration of bioastronautical
rescarch and the projection of information already avail-
able into the region of outer space. Equipment variables
which are thought to be significant for man’s exploration
and survival in space are discussed, and sets of research
tasks necessary for the accomplishment of manned space
missions are proposed. 31 references. (ASTIA)

183. SAUNDERS-ROE STUDIES DUETED FAN
VEHICLE: HOVERCRAFT
Aviation Week, v. 70, pp. 32-33, April 27, 1959

184. POTENTIAL OF GROUND EFFECT
VEHICLES STUDIED BY DEFENSE
DEPARTMENT
Aviation Week, v. 70, pp. 89-94, April 27, 1959

185. ELECTRIC POWER FOR LUNAR STATIONS
Hiltner, W., Oman, H.
Paper presented at Astronomical Society of the
Pacific Meeting, San Francisco, Calif., June 17-18,
1959
{Abstracted in Publications of the Astronomical
Society of the Pacific, v. 71, no. 422, p. 386,
October 1959)

The first manned exploratory stations that stay on the
Moon for a few days or weeks will probably have fuel
cells as a power source. Small stations will probably use
solar power, but large permanent installations will derive
their energy from nuclear sources. (AI/S, 1960, #20,248)

186. OVER LAND OR SEA: HOVERCRAFT
Time, v. 73, p. 40, June 22, 1959

187. PROTOTYPE HOVERCRAFT TESTED ON
WATER
Aviation Week, v. 70, pp. 64, 67-68, June 29, 1959
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188. CURTISS-WRIGHT TESTS AIR-CAR
PROTOTYPE
Bulban, E. J.
Aviation Week, v, 71, pp. 115-116, July 6, 1959

189. TURBINE IMPROVES VZ-8P PERFORM-
ANCE: PHOTOGRAPH
Aviation Week, v. 71, p. 129, July 13, 1959

190. CARS WITHOUT WHEELS
Mann, M,
Popular Science, v. 175, pp. 51-55, July 1959

191. LOCOMOTING ON A BUBBLE OF AIR
Business Week, pp. 34-35, August 1, 1959

192. HOVERCRAFT AND AIR CUSHION
PRINCIPLE
Aircraft Engineering, v. 31, no. 366, August 1959

A summary is given of work done on the SRN-I experi-
mental vehicle, built by Hovercraft Development, Ltd.,
and Saunders-Roe, Ltd. Included are the basic principle
of the machine (machine is kept airborne on a cushion of
air established and retained by a “curtain” jet issuing
from a slit nozzle round its periphery) and model tests.
The existing full scale vehicle is 30 ft long by 24 ft wide,
weighs 7500 1b, and is powered by 435 hp Alvis Leonides,
which drives a four-bladed fan. ( EI, 1959)

193. THE MEN ON THE MOON
Hiltner, W., Oman, H.
Boeing Magazine, v. 29, no. 8, pp. 6-7, August 1959

194. GEOPHYSICS AS APPLIED TO LUNAR
EXPLORATION
Green, J.
September 14, 1959
North American Aviation, Inc., Space and

Information Systems Div., Downey, Calif.
QSR 1, MD 59-277, AF 19(604)-5886

The scope of the study is presented.

195. AIR CUSHION VEHICLE DESIGN FOR
MARINES
Aviation Week, v. 71, pp. 87-88,
September 21, 1959



196. BIBLIOGRAPHY LAND LOCOMOTION
van Kooten, W. C.
September 11, 1959
Technisch Documentatie en :nformatie Centrum
voor de Krijgsmacht, Netherlands
Report TDCK 18934
AD-233,553

Tracked, wheeled, and sliding v hicles are considered
as well as the trafficability of soils. 62 references.

197. CARS FOR EVERY GROUND
Ley, W. A.
Senior Scholastic, v. 75, pp. 15-19, October 14, 1959

198. BASIC DESIGN CRITERIA FOR MOON
BUILDING
Rinehart, J. S.
British Interplanetary Societ:, Journal of the, v. 17,
no. 5, pp. 126-129, September-October, 1959

The environmental conditions vhich will be encoun-
tered on the Moon and their effect on the design of
buildings for lunar use are discussed. Diversity in mate-
rials, forms, and structural types is pointed out. Inflatable
plastic balloon shelters for temporary use and aluminum
structures for more permanent buildings are suggested.

199. ELECTRIC DRIVES ARE PRACTICAL
FOR OFF-HIGHWAY VEHICLES
McLean, H. J., Vitt, H.

SAE Journal, v. 67, pp. 28-3%, October 1959

200. TESTS INDICATE BRIGHT FUTURE FOR
AIR SLEDS
Popular Mechanics, v. 112, . 119, October 1959

201. HIPPO: CURTISS-WRIGHT AIR-CAR
New Yorker, v. 35, pp. 41-43, November 21, 1959

202. GEOPHYSICS AS APPLIED TO LUNAR
EXPLORATION
Green, J.
December 15, 1959
North American Aviation, Inc., Space and
Information Systems Div., Downey, Calif.
QSR 2, MD 60-203, AF 19(604)-5886

The interpretation of geophysic:1 data relating to lunar
exploration is considered in relation to specific instrumen-
tation-vehicle combinations embodlying geophysical data
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and principles from the literature. The scope of investiga-
tion is defined by existing hardware. The most important
consideration is that there should be a valid geophysical
reason for the need of the measurement.

203. THE MOON CAR
Oberth, H.
Ley, W., Translator
Harper & Brothers, New York, N. Y., 1959
(Translated from “Das Mondauto,” Econ-Verlag,
GMBH, Dusseldorf, Germany, 1959)

204. TARGET FOR TOMORROW
Levitt, I. M.
Fleet Publishing Corp., New York, N. Y., 1959

205. COMPARATIVE COSTS OF NON-
DESTRUCTIVE METHODS OF TRANSPORT-
ING MATERIALS TO A LUNAR BASE
Cornog, R.
American Astronautical Society, Inc.,
New York, N.Y.
Paper 60-58, presented at AAS Sixth National
Annual Meeting, New York, N. Y,,
January 18-21, 1960

Manned exploration of the Moon will begin within the
next few years. It is also probable that the Moon will be
the first objective beyond the Earth to be so explored.
Sometime after these initial explorations, rather large
quantities of material may be landed on the lunar surface,
and construction of inhabited outposts started.

Since it is likely that upwards of several hundred tons
(Earth mass) of material may be required to construct an
adequate lunar base, it seems appropriate to investigate
the most expedient and most economical method of trans-
porting large quantities of payload material nondestruc-
tively from the surface of the Earth to the surface of the
Moon. Accordingly, several methods of effecting such
transportation have been investigated numerically. The
results are presented in this paper. (LP, #211)

206. AIR SKOOTER, WHAT IT’S LIKE TO DRIVE
Arctander, E. H.
Popular Science, v. 176, pp. 134-135, January 1960

207. CROSSING THE CHANNEL WITHOUT A
TUNNEL
Engineering, v. 189, p. 188, February 5, 1960
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208. BIBLIOGRAPHY ON SNOW, ICE AND
PERMAFROST, WITH ABSTRACTS
January 1960
Army Snow, Ice and Permafrost Research
Establishment, Wilmette, Il
SIPRE Report 12, Volume 14
AD-255775
(See also SIPRE Report 12, Cumulative Index,
Vol. 1-10, AD-116,598; SIPRE Report 12, Vol. 12,
AD-158,195; SIPRE Report 12, Vol. 13, AD-217,715)

Trafficability, soils, construction, structures, and trans-
portation are included as well as more general climatic
features.

This bibliography is prepared on a continuing basis by
the Science and Technology Division of the Library of
Congress. The present volume is the fourteenth of a series
begun in 1951. Volumes 1-5 were entitled “Annotated
Bibliography on Snow, Ice, and Permafrost.” Volumes
1-11 were issued semi-annually; thereafter publication
has been annual. Each volume is an indexed cumulation
of abstracts issued on standard catalog cards during the
previous year.

209. IS THIS THE PERSONAL CAR OF THE
FUTURE? WHEELLESS AUTO, THE
LEVACAR MACH 1
Corrosion, v. 16, p. 39, February 1960

210. CAR WITHOUT WHEELS: EPOXY-
LAMINATED PROTOTYPE MAKES TRIAL
AIR-PROPULSION RUN; LEVACAR MACH 1
Plastics World, v. 18, p. 80, February 1960

211. THEY RIDE ON CUSHIONS OF AIR
Manchester, H.
Reader’s Digest, v. 76, pp. 112-116, February 1960

212. FORD DESIGNING LEVACAR AS REPLACE-
MENT FOR RAILROAD
MacDonald, D.
Product Engineering, v. 31, pp. 16-17,
March 7, 1960

213. GEOPHYSICS AS APPLIED TO LUNAR
EXPLORATION
Green, ].
March 15, 1960
North American Aviation, Inc., Space and
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Information Systems Div., Downey, Calif.
QSR 3, MD 60-99, AF 19(604)-5886

In this report, some of the methods for lunar explora-
tion evolved in the first phase of the study are considered
in detail, and an outline is given of specific instrumen-
tation-vehicle combinations. The gross characteristics
required of these combinations are stated, including sen-
sitivity, time, space required, size, weight, and function.

214. POTENTIAL OF THE AIR-CUSHION
VEHICLE
Jackson, R. P., Southcote, M. F.
Aero/Space Engineering, v. 19, pp. 4047, 65,
March 1960

215. SIX WAYS TO LIFT AN AIR CUSHION
VEHICLE; ABSTRACTS OF THREE PAPERS
SAE Journal, v. 68, pp. 27-29, March 1960

216. SYMPOSIUM SEEKS WAYS TO CUT
GSE COSTS
Means, P.
Missiles and Rockets, v. 6, no. 13, pp. 37-38,
April 4, 1960

Principal speakers at the ARS Ground Support Sym-
posium held March 23-25, 1960, spoke on a variety of
subjects ranging from present missile and space problems
to the type of equipment which will be needed to support
Moon bases of the future. (AI/S, 1960, #21,224)

217. VEHICLES FOR EXPLORATION ON MARS
Cartaino, F. T.
American Rocket Society, Inc., New York, N.Y.
Paper 1090-60, presented at ARS Structural Design
of Space Vehicles Conference, Santa Barbara,
Calif,, April 6-8, 1960

Types of vehicles are considered which might be em-
ployed for exploration on Mars after landings by manned
expeditions. A wide spectrum of vehicle types is consid-
ered and the feasibility of designing such vehicles is
investigated. Some operational aspects are looked at
briefly. It is concluded that early explorations will prob-
ably be conducted on foot. For later expeditions, or when
extensive exploration over long distances is desired, some
form of powered vehicle will be required. (AI/A, 1960,
#2543)



218. CRITERIA FOR METEOR PROTECTION
Gemmell, R. A.
American Rocket Society, Inc., New York, N.Y.
Paper 1097-60, presented at ARS Structural Design
of Space Vehicles Conferenc:, Santa Barbara,
Calif., April 6-8, 1960

This paper establishes some parameters required for
protection of a manned base on the Moon. An investiga-
tion of meteor characteristics, impact, and damage has
been performed, and construction methods for a lunar
base have been studied. The parameters are considered
as initial steps to establish the criteria for meteor protec-
tion of a lunar base. (AI/A, 1960, #2545)

219. GROUND-EFFECT MACHINES ARE
PROMISING, BUT NEED LOTS MORE
RESEARCH AND DEVELOPMENT
Product Engineering, v. 31, pp. 15-17,
April 25, 1960

220. PRELIMINARY FLIGHT EXPERIMENTS
WITH THE PRINCETON UNIVERSITY
20-FT. GROUND EFFECT MACHINE
Nixen, M. B., Sweeney, T. E.

Aero/Space Engineering, v. 19, pp. 32-36, 58,
April 1960

221. LUNAR OBSERVATION SYSTEMS
Jones, A. L., Wickham, P. L., Ryker, N. J.
American Rocket Society, Inc., New York, N.Y.
Paper 1197-60, presented at ARS Semi-Annual
Meeting, Los Angeles, Calif., May 9-12, 1960

Design considerations, development techniques, and a
development program for achieving a series of observa-
tories on the Moon for astronomical and astrophysical
research are presented. This series procecds progressively
from the installation of an unmanr.ed remotely operated
telescope to the first manned lunar vehicle with a tele-
scope, and finally, to a reasonably :omplete observatory.

An approach in which the lunar data can be collected
and the vehicle systems developed to provide a reliable
lunar observatory system is describe 1. (Al/A, 1960, #2788)

222, LIFE SUPPORT SYSTEMS FOR THE
LUNAR BASE
Gaume, J. G.
American Rocket Society, Inc., New York, N.Y.
Paper 1227-60, presented at ARS Semi-Annual
Meeting, Los Angeles, Calif., May 9-12, 1960
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Lifc support systems that would be required for lunar
operations are briefly reviewed. One concept of a research
laboratory and test facility designed specifically to de-
velop and test the various subsystems and components of
the regenerative life support system is discussed. Since
much time is required to test the fully integrated system,
an immediate beginning must be made to implement such
a program. (Al/A, 1960, #2802)

223. CONCEPT STUDY LUNAR CONSTRUCTION
RESEARCH FACILITY
May 13, 1960
Army Engineer Research and Development Labs.,
Missile and Space Office, Fort Belvoir, Va.
MSO 59-100

This report describes the proposed facility, the princi-
pal technical component of which is a 10-m-D stainless
steel sphere, with entrance lock, in which the lunar en-
viromment is simulated in terms of pressure, solar radi-
ation, and temperature. Supporting technical facilities
required include a vacuum system to reduce the pressure
to not more than 10 mm Hg absolute, a 75 ton-per-day
nitrogen liquefaction plant, and electrical equipment and
instrumentation. (LP, #46)

224. AUTOMOTIVE DEVELOPMENT TRENDS
IN THE USA
Raviolo, V. G.
Engineering, v. 189, p. 722, May 27, 1960

225. FILLING THE GAP BETWEEN THE SHIP
AND THE AEROPLANE; THE GROUND-
EFFECT MACHINE; EDITORIAL
Aircraft Engineering, v. 32, p. 125, May 1960

226. GROUND-EFFECT MACHINES; CLASSIFI-
CATION AND BASIC PRINCIPLES OF
THE SIX MAIN CATEGORIES
Boehler, G. D.
Aircraft Engineering, v. 32, pp. 132-136, May 1960

227. NEW CONCEPT IN MARINE TRANSPORT
Crewe, P. R., Eggington, W. J.
American Society of Naval Engineers, Inc.,
Journal of the, v. 72, pp. 303-306, May 1960

228. RIDING ON AIR
Clarke, A. C.
Holiday, v. 27, pp. 24-29, May 1960
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229. TRANSPORT BY AIR TRAINS; LEVACARS
Science News Letters, v. 77, p. 390, June 18, 1960

230. GEOPHYSICS AS APPLIED TO LUNAR
EXPLORATION: FINAL REPORT
Green, J.
June 30, 1960
North American Aviation, Inc., Space and
Information Systems Div., Downey, Calif.
MD 59-277, AFCRL-TR-60-409, AF 19(604)-5866
AD-245513

A survey of the recent geophysical literature was
applied to lunar exploration. Simple combinations of
already existing hardware were prescribed to perform
specific geophysical tasks on four vechicles. Experiments
and surveys were discussed and described for use in hov-
ering, surface, and subsurface probes. For the hovering
and surface surveys, certain morphological features of
impacted and volcanic terrains were described. Emphasis
was placed on caldera and lava plain features because
of the advantages that volcanism offers over impact proc-
esses with regard to terrain and mineralization. Compari-
son curves of geophysical instruments over craters of the
two opposing mechanisms of origin are compared. The
two-curve magnetometer offers much in terrain analysis
of the lunar surface. Instrumentation details of television
and infrared surveying are detailed. A nested geophone
and pulser define a possible system for both surface and
subsurface seismic research. For surface and subsurface
analysis, specific adaptations of conventional well-logging
devices, both horizontal and vertical are outlined with
emphasis on the search for water.

Response telemetered from the prescribed instruments,
particularly the resistivity log, may be better interpreted
by recording during passage of the lunar shadow front.
The dry-hole resistivity, neutron-neutron, density, and
pulsed accelerator logs are described and endorsed. The
pulsed accelerator neutron-gamma system is particularly
suited for analysis of elements of high-neutron capture
cross section such as boron, chlorine, and sulfur. These
elements arc enriched in soluble compounds in ocean
water on Earth. If defluidization enriched these elements
on the surface of the Earth, a similar defluidization proc-
ess may have enriched them as fumarolic products on the
Moon. However, mineralization, if it exists, will probably
be concentrated in unknown amounts either in eternally
shadowed zones or under dust. Nuclear spectroscopy of
the neutron-gamma reaction type is amenable to volume
analysis in distinction to surface analysis techniques and
can provide an indication of the nature of the material in
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fissures and under dust. Ice may conceivably be detected
by this technique.

Four instrumented vehicles, two hovering and two soft-
landed, are described for the performance of specific mis-
sions. For the Atlus hovering vehicle, available for 32'2
min of hovering, 68 Ib (30 kg) of instruments are de-
tailed; for the Saeturn hovering, available for 46 min of
hovering, 131 1b (59 kg) of instruments are prescribed;
for the Atlas soft-landed vehicle, 550 Ib (247 kg) of in-
struments are described; and for the Saturn soft-landed,
1360 1b (617 kg) of instruments. The equipment common
to all four vehicles includes television and infrared cam-
eras and electronics, shift registers, encoders, analog-to-
digital converters, programmers, command receivers and
decoders, power supplies, telemeters, and wiring and
structure. In addition to this common unit, the Atlas
hovering contains a gamma-ray scintillometer, and two-
curve magnetometer; the Saturn hovering contains the
Atlas instruments plus a gravimeter, a mass spectrometer
and a radar altimeter. Both surface vehicles contain the
common unit just mentioned, together with a landing
control programmer, instrumentation programmer, radio-
active and sonic shielding, and electromagnetic devices
for extender probes. The surface Atlas vehicle also con-
tains a micrometeorite detector, discriminated gamma
log, neutron-neutron log, resistivity log, temperature log,
nested geophone, magnetometer, and density log. The
Saturn surface vehicle contains all the Atlas instruments
except the neutron-neutron log. In addition, the Saturn
contains a pulser to accompany the geophone, proton-
gamma and neutron-gamma accelerator log, mass spec-
trometer, drilling rig, lubricant, and batteries for drilling.
The sites for location of these vehicles are detailed on a
lunar map on which are specified geological and geo-
physical features of interest. 262 references. (AI/A, 1960,
#3488)

231. V.STOLS AND GROUND EFFECT
MACHINES; OBVIOUS POTENTIAL
LIMITED SALES
Loebelson, R. M., Dawson, C.
Space/Aeronautics, v. 33, pp. 43-46, June 1960

232. GROUND EFFECT MACHINES; STATE OF
THE ART
de Biasi, V.
Space/Aeronautics, v. 33, pp. 47-55, June 1960

233. ANNULAR JET GROUND EFFECT MACHINE
The Engineer, v. 210, p. 34, July 1, 1960



234. CUSHIONCRAFT; GROUND EFFECT IS
DIRECT
Engineering, v. 190, p. 14, Julv 1, 1960

235. SHIPS THAT SAIL ON AIR
Cathers, L. D.
Machine Design, v. 32, pp. 24--28, July 7, 1960

236. CUSHION CRAFT DESIGNED FOR RIVER
TRAVEL
Tunstall, J.
Aviation Week, v. 73, pp. 113, 115, 117,
July 11, 1960

237. DOWN TO THE SEA ON FILMS OF AIR
Compressed Air Magazine, v. 65, p. 19, July 1960

238. THEY FLOAT ON THE AIR
New York Times Magazine, pp. 96 1 ,
August 21, 1960

239. LEVACAR, VEHICLE OF THE FUTURE;
ABSTRACT
Haynes, A. L.
Electrical Engineering, v. 79, pp. 709-710,
August 1960

240. SKIRTING A HOT ROD; URETHANE
ELASTOMER MATERIAL WINS OUT OVER
RUBBER AS AIR-DIRECTING SKIRT OF
CURTISS-WRIGHT’S AIR CAR
Plastics World, v. 18, p. 32, August 1960

241. PROBLEMS OF CRAWLER TRACTOR
DESIGN
Little, L. F.
Civil Engineering, v. 14, no. &, pp. 393, 395,
397-400, August 1960

An investigation of soils is made to ascertain their
ability to sustain weight and tractive effort. Problems re-
garding application of soil-mechani s concepts to predic-
tion of vehicle performance are discussed. The results of
field experiments are given. Also discussed are require-
ments for tractive effort, grouser dimensions, load distri-
bution, wheel load, torque perform ince, steering, engine
life, and cooling considerations. (El, 1961)
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242, LEVACARS; WHY AND HOW?
Haynes, A, L., Jay, D. J.
Mechanical Engineering, v. 82, pp. 62-63,
September 1960

243, ARCHITECTURE ON THE MOON
Sugerman, B. F.
Georgia Tech Engineer, v. 22, no. 1, pp. 14-15, 30,
39, October 1960

A “Moon building” is described in this article. (AI/S,
1960, #23,171)

244. THE FEASIBILITY OF USING REMOTELY
CONTROLLED VEHICLES TO
DECONTAMINATE LARGE PAVED AREAS
Schlemm, C. L., Anthony, A. E., Jr.

October 1960

Air Force Special Weapons Center, Kirtland AFB,
N. Mex.

AFSWC-TN-60-25, Project 7806

Studies were performed to determine the feasibility of
using a remotely controlled vehicle to sweep and remove
radioactive debris from large paved areas. Test data were
collected for comparison of the remote operation and
manual operation of the vehicle. The test parameters in-
cluded comparison of decontamination efficiency, time
needed for decontamination, and sweeping patterns. A
comparison of test parameters indicated that it is feasible
to use a remotely controlled sweeper to decontaminate
an area. Approximately the same decontamination effi-
ciencies were obtained under remote and manual opera-
tion (approximately 99.7% ). The operating time for re-
mote decontamination was about twice that for manual.
This time can be reduced as the area to be swept becomes
larger and the operator becomes more proficient. These
results were obtained on a small area (approximately
3000 sq ft). The time lost was mostly in turning around
and reorienting the vehicle at the end of each sweeping
pass on the contaminated area. (NSA, 1961, #2368)

245. SURFACE EXPLORATION OF THE
PLANETS
Behn, E. R.
ARMA Engineering, v. 3, no. 4, pp. 16-18,
November 1960

The possibility of using a gyro compass for land navi-

gation systems on the Moon or some other solar planet is
discussed. (LP, #82)
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246. FOUR-WHEEL TRACTOR BRAKING
Ryan, K. E., Terry, C. W.
Agricultural Engineering, v. 41, no. 11,
pp- 746-747, 751, November 1960

A test was performed on an experimental four-wheel
brake tractor to gather information on designing an effec-
tive four-wheel braking system. A four-wheel braking
system is safer and more effective; it doubles the amount
of braking force obtainable from rear wheel braking, pre-
vents sliding and jackknifing, and prevents accidents by
virtue of increased control over the vehicle. (EI, 1961)

247. TRACKING MECHANISMS AND COUPLINGS
FOR A COMBAT SUPPORT TRAIN
CONCEPT. PHASE I. CURRENT
STATE-OF-THE-ART TECHNOLOGY
Jindra, F.

November 1960

Southwest Research Institute, San Antonio, Texas
Final Report, R EE-384, TREC Technical Report
60-68, DA-177-tc-631

AD-248,445

A comprehensive survey is presented of literature per-
taining to analytical and experimental evaluation of
trailers and trailer components. Four-wheel steering of
trailers is considered. Upon defining the functional re-
quirements for tracking systems of a train-type vehicle,
practical concepts on tracking mechanisms are proposed.
Future work and development are outlined.

248. LUNAR SURFACE VEHICLE
Hofstein, L. L., Cacciola, A. W,
American Rocket Society, Inc., New York, N.Y.
Paper 1424-60, presented at ARS Fifteenth Annual
Meeting, Washington, D. C., December 5-8, 1960

Vehicles to support lunar operations will be required at
the same time as the system accomplishing the prime
missions. A family of vehicles for this purpose is postu-
lated: robot, one-man vehicle, and three-man vehicle.
Conditions under which these vehicles must operate on
the Moon are outlined, and functional requirements are
established. The use of a capsule rather than space suit is
examined, and the capsule evolved is. discussed. Problem
areas involved in the vehicle development are enumer-
ated, and the resulting vehicle is described. Stowage of
vehicles and techniques for landing them on the Moon
are briefly reviewed. (LP, #307)
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249. CERN PNEUMATIC PLATFORM
The Engineer, v. 210, no. 5472, p. 992,
December 9, 1960

The development of a device which utilizes a type of
air cushion principle for moving heavy equipment is dis-
cussed. The advanced model had a supporting surface of
about 3.5 m* surrounded by a rubber gasket pressed
against the ground by auxiliary air pressure of 0.65
kg/cm?. By filling the cushion with air compressed to
about 1 kg/cm? g, a load of 28 tons could be lifted. The
device will be used for moving focusing lenses of syn-
chrocyclotron, 100-ton magnets, etc. (EI, 1961)

250. MOBILE ARMS MOVE OUT OF THE LAB—
GO UNDER THE SEA, OUT INTO SPACE
Merris, D.

Product Engineering, v. 31, no. 53, pp. 15-18,
December 26, 1960

A discussion is presented of the robot-type vehicles
now in operation for doing hazardous or underwater jobs.
The application of these robots for work on the lunar
surface is considered.

251. SOME NOTES ON HOVERCRAFT
Crago, W. A,
Society of Engineers, Journal and Transactions of
the, v. 50, no. 4, pp. 141-157, October-December
1960

Principles of hovercraft are explained. Equations are
presented for calculation of forces, or of power required,
to obtain hovering effect at zero speed, and also for the
case when power requirement for forward speed is intro-
duced. Also discussed are hover-height relations, calcula-
tions of cushion effects and stability in sea, combined use
of hovercraft and hydrofoil, influence of cushion pressure
on jet effect and various jet systems, and sidewall systems

and jetted sidewalls. (EI, 1961)

252. A LUNAR POWER PLANT
Armstrong, R. H,, Carter, J. C., Hummel, H, H.,
Janike, M. J., Marchaterre, J. F.
American Nuclear Society, Transactions of the,
v. 3, no. 2, pp. 383-384, December 1960

A concept of a nuclear powerplant to be assembled on
Earth and operated on the Moon is presented. The two
principal design objectives are reliability and high spe-
cific power. Wherever there is an incompatibility between
these two objectives, the decision favors reliability. The
design is based on the premise that the powerplant must



be designed on the basis of current technology and with
a minimum of research and developinent. (LP, #895)

253. A HOME AWAY FROM HOME
Page, F.
SC Engineer, v. 11, no. 2, pp. 14-15, 28,
December 1960

A theoretical design of a structire well-adapted for
space use, which would be located on the Moon, is
discussed. This structure would b: an integrated unit
containing living, working, limited food production,
research, construction, and launching spaces. (AI/S,
1961, #30,278)

954. TESTS FOR AGRICULTUKAL TRACTORS
1960
British Standard Institution, I.ondon, England
British Standard 1744

Standard specifies performance tests for agricultural
wheeled and track laying tractors with spark ignition or
compression ignition engines. Power outlet tests are for
main power takeoff as compulsory test; for tractors
without power takeoff, engine test is required. Belt tests
and subsidiary power takeoff tests are included on an op-
tional basis. Drawbar tests deal with pneumatic tired
steel wheeled or track laying tractors as field tests on
various types of surface, or as teits on moving track.

(EI, 1961)

255. MOON BASE; TECHNICAL AND
PSYCHOLOGICAL ASPECIS
Helvey, T. C.
John F. Rider Publisher, Inc., New York, N.Y., 1960
Rider Publication 266

956. STATUS OF GEM DEVEI.OPMENTS
Southcote, M. F.
Society of Automotive Engineers, Inc.,,
New York, N.Y.
Paper 270A, presented at SAJ. National Meeting,
Detroit, Mich., January 9-13, 1961
(Abstracted in SAE Journal, . 69, no. 4, pp. 3540,
April 1961)

A survey is made of the GEM (ground effect machine)
or air-cushion vehicle relating to s>me concepts, accom-
plishments, and problems which must be solved. Lifting
power requirements of annular je concept are defined
and the effects of geometry on pcwer requirements arc
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given. Propulsion, stability, and control aspects are dis-
cussed. Two design studies are used in an operational
analysis which compares air-cushion vchicle operating
costs with those of existing transport media. (EI, 1961)

257. MARINE AIR CUSHION VEHICLES—
OPERATIONAL LIMITATIONS AND
FUTURE DEVELOPMENTS
Fielding, P. G.

Society of Automotive Engineers, Inc.,

New York, N.Y.

Paper 270B, presented at SAE National Meeting,
Detroit, Mich., January 9-13, 1961

(Abstracted in SAE Journal, v. 69, no. 4, pp. 3540,
April 1961)

Comparisons of over-water GEM with other marine
vehicles are made and some of the major problem areas
associated with over-water operation highlighted. A re-
view is presented of current hardware and designs.
Marine types for commercial and military operations are
described and illustrated. The size and the speed range
capability of each type given are indicated. (EI, 1961)

258. GROUND-EFFECT MACHINE APPLI-

CATIONS IN MIXED TERRAINS

Cutler, M. M., Kossar, A. F.

Society of Automotive Engineers, Inc.,

New York, N.Y.

Paper 270C, presented at SAE National Meeting,
Detroit, Mich., January 9-13, 1961

(Abstracted in SAE Journal, v. 69, no. 4, pp. 35-40,
April 1961)

The capability of machines to travel over land, water,
mud, ice, snow and sand suggests applications as high-
speed amphibian and off-road land vehicles. Low foot-
print pressure, usually 0.1 to 0.3 psi, suggests military
application for mine detection. Also covered are the
following: factors affecting operation; materials and
hardware used; design and fabrication problems of
Curtiss-Wright GEM prototype. (EI, 1961)

259. GEM FOR AMPHIBIOUS SUPPORT
Wosser, J. L., Van Tuyl, A. J.
Society of Automotive Engineers, Inc.,
New York, N.Y.
Paper 270D, presented at SAE National Meeting,
Detroit, Mich., January 9-13, 1961
(Abstracted in SAE Journal, v. 69, no. 4, pp. 3540,
April 1961)
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A design study for Amphibious Support GEM shows
how best to achieve optimum performance once military
requirements for such vehicles are developed. Considera-
tions of various alternatives and compromises that might
be necessary are pointed out, and final design figures and
performances and design parameters used are given.
Government-sponsored research work in progress is sum-
marized in tabular form and by task description. (EI,
1961)

260. TEST TRACKS FOR VEHICLE TRACTIVE
ABILITY TESTING
Bailey, D. C.
Society of Automotive Engineers, Inc.,
New York, N.Y,
Paper 305A, presented at SAE National Meeting,
Detroit, Mich., January 9-13, 1961

Background and construction details are given of trac-
tor test tracks built by Military Engineering Experimen-
tal Establishment, Christchurch, England. Materials used,
such as rubberized bitumen, grit sand, soft limestone,
hard limestone, clay, and mixtures are specified. A special
technique is developed for mixing rubberized bituminous
clay based on theory, which is given. The method of lay-
ing is included. ( EI, 1961)

261. MILITARY STUDIES GROUND EFFECT
VEHICLE
Anderton, D. A.
Aviation Week, v, 74, pp. 71-76, January 23, 1961

262. MOONMOBILES TO INVESTIGATE LUNAR
SURFACE BEFORE MAN
GSE, v. 2, no. 6, pp. 37-38, December 1960—
January 1961

The Jet Propulsion Laboratory is currently engaged in
design studies of unmanned roving vehicles. This article
outlines the design requirements for such vchicles. (AI/S,
1961, #30,064)

263. INVISCID-INCOMPRESSIBLE-FLOW
THEORY OF STATIC PERIPHERAL JETS
IN PROXIMITY TO GROUND
Strand, T.
Journal of the Aerospace Sciences, v. 28, no. 1,
pp. 27-33, January 1961

An “exact” flow theory of peripheral jets issuing sym-
metrically from hovering aerial-ground vehicle is pre-
sented. Results are valid for all jet thickness/vehicle

40

height ratios. The limit of applicability of existing theories
(very low thickness/height ratios) are defined; life aug-

mentation and lift/power ratios are also calculated. (EI
1961)

2

264. LUNAR SURFACE VEHICLES
Hofstein, L. L., Cacciola, A. W.
Astronautics, v. 6, no. 2, pp. 36-38, 52-54,
February 1961

265. HOVERCRAFT—SOME DESIGN PROBLEMS
Jones, R. S.
Aerospace Engineering, v. 20, no. 2, pp. 16-17,
49-51, 53-57, February 1961

Design studies made to determine the influence of aero-
dynamic parameters are reviewed. Basic assumptions or
ground rules used are stated, and power/weight and
lift/drag ratios are given. Effects of jet angles and thick-
nesses are cited. Presented also are a design study on the
family of GEM’s ranging from 25 to 400 tons, and an
evaluation of design cushion pressure. Dynamic stability
over waves is considered as well as economic problems.

266. APPROACH TO OPERATIONAL FEATURES
DESIRABLE IN MILITARILY
ACCEPTABLE GEM
Fielding, P. G.

Aerospace Engineering, v. 20, no. 2, pp. 18-19,
57-60, February 1961

This approach is based on activities of BOOZ-Allen
Applied Research, Inc. Types of environments to which
the vehicle is subjected are natural, induced, and combat.
Noise elimination, vulnerability, and maintenance aspects
are discussed, Vehicle classification and desirable features
are suggested. (EI, 1961)

267. MARKEFFEKTFARKOSTER—FRAMTIDENS
LUFTKUDDEBURNA TRANSPORTMEDEL
(GROUND EFFECT MACHINES—NEW
VEHICULAR CONCEPT)

Jungstroem, O. L.
Vag Och Vatten Byggaren, Stockholm, no. 1,
pp. 3-8, February 1961

Various ground effect machines are described. Prob-
lems of propulsion, friction, and maneuvering are dis-
cussed as well as phenomena which arise over water.

(ET, 1961)



268. FLYING SEDAN OF THE FUTURE
Fisher, G.
Coronet, v. 49, pp. 169-173, F :bruary 1961

269. MANNED LUNAR VEHICLE SYSTEM,
VOLUME I: FEASIBILITY SURVEY, PART I
March 7, 1961
Martin-Marietta Corp., Baltimore, Md.
ER-11245M, Part 1

A survey has been made to deternaine the design feasi-
bility of an advanced manned lunar vehicle system for
which two purposes are assumed: ¢xploratory operations
toward development of permanent 1nanned space stations
and manned lunar reconnaissance flights.

270. LUNAR EXPLORATION SVSTEMS;
ABSTRACT
O'Rourke, N. W.
Aircraft Engineering, v. 33, p 84, March 1961

271. SURFACE EXPLORATION OF THE MOON
Stewart, P. A. E.
Spaceflight, v. 3, no. 2, pp. 34-48, March 1961

A ten-year program to explore the Moon is outlined;
the problems and some possible solutions are examined.
A sample expedition to the Moon is analyzed. (Al/S,
1961, #30,990)

272. EFFECT OF RATIO OF JET AREA TO
TOTAL AREA AND OF PRESSURE RATIO
ON LIFT AUGMENTATICN OF ANNULAR
JETS IN GROUND EFFECT UNDER
STATIC CONDITIONS
Goodson, K. W., Otis, J. H,, Jr.
March 1961
National Aeronautics and Sp wce Administration,
Washington, D. C.
TN D-720

An investigation was undertuken in which ratio of jet
area to total arca ranged from 1.00 to 0.02 and pressure
ratio ranged from 1.04 to 1.95; several configurations with
center jets were tested through angle of attack to deter-
mine pitching moment characteristics. Data showed that
annular jet vehicles are unstable at ratios of height above
ground to nozzle diameter above about 0.10. Stability can
be improved by the use of large center jets. (I, 1961)
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273. LUNAR COLONY
Binder, O. O.
Space World, v. 1, no. 7, pp. 32-35, 50, 52,
April 1961

A lunar housing simulator being built by the Martin
Company in Denver, Colorado, is described. ( AI/S, 1961,
#30,703)

274, EFFECTS OF GEOMETRIC VARIATIONS
OF LIFT AUGMENTATION OF SIMPLE-
PLENUM-CHAMBER GROUND EFFECT
MODELS
Davenport, E. E.

April 1961

National Aeronautics and Space Administration,
Washington, D. C.

TN D-756

The effects of ratio of inlet arca to exit area, intet con-
figuration, and plenum chamber depth were investigated.
Increasing ratio of inlet area to exit area increased lift
augmentation. The use of multiple inlets eliminated nega-
tive lift augmentation at intermediate heights. Modifi-
cations to inlet to diffuse effectively entering air improved
lift auzmentation at intermediate heights. ( EI, 1961)

275. LUNAR PROBES AND LANDINGS, AN
ANNOTATED BIBLIOGRAPHY
Evans, G. R., Compiler
May 1961
Lockheed Aircraft Corporation, Missiles and Space
Div., Sunnyvale, Calif.
$B-61-24

This research is concerned primarily with lunar probes,
lunar landings, design configurations, materials applicable
to spaceships, etc. Combined with a companion search,
“Lunar Atmosphere and Surface Conditions,” LMSD-
5-10-61-2/SB-61-22, the two are submitted in support of
a program for an eventual lunar landing. The period
covered is gencrally from January 1959 to May 1961.

276. SOME EXPERIENCES WITH GROUND
EFFECT DEVICES
Amann, C. A., Scheel, J. W,
Socicty of Automotive Engineers, Inc.
New York, N.Y.
Paper 370B, presented at SAE National Summer
Meeting, Atlantic City, N. J., June 5-9, 1961

Fundamentals of air bearing, plenum chamber, and
annular jet are presented. A study was carried out at

a1
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General Motors Corp. to construct a man-carrying test
vehicle, Fan design and model tests are described.
Results were secured with models having 5-hp and 15-hp
engines of integral propulsion system, and 15-hp fan
engines of a separate propulsion system. Also considered
were vehicle lift and thrust, and vehicle directional con-
trol. Over-all impressions are given. (LI, 1961 )

277. MOON STUDY CONTRACT
Aeroplane and Astronautics, v. 100,
no. 2591, p. 703, June 15, 1961

Martin Company has been awarded a NASA contract
to study methods of landing men on the Moon and
sctting up a permanent station there. (AI/S, 1961,
#40,328)

278. HOVERING FLIGHT INVESTIGATION OF
TWO METHODS OF CONTROLLING
MAN-CARRYING DUCTED-FAN VEHICLE
OF FLYING-PLATFORM TYPE
Parlett, L. P.

June 1961

National Aeronautics and Space Administration,
Washington, D. C.

TN D-841

The vehicle had counterrotating fans operating in a
duct 20 in. long; thrust of the duct fan assembly was
supplemented by four air jets, directed parallel to axis
of fan rotation and spaced equally around outer circum-
ference of duct inlet lip. Results are presented of tests
performed during which men of varying previous experi-
ence served as pilots of 4-ft-D vehicle, controlling it kines-
thetically or by a system of air jets actuated by an
aircraft-type control stick. (EI, 1961)

279. BENEFITS OF NEW SIDEWALL
HOVERCRAFT
Engineering, v. 192, no. 4968, p. 4, July 7, 1961

Sidewall hovercraft are particularly suitable for fairly
high speeds along narrow waterways. A craft known as
Hovership has been developed by William Denny & Bros.,
Scottish Shipbuilders, in collaboration with Hovercraft
Developments, Ltd., and weighs 4V2 tons; it represents
the first phase of a research program to produce a pas-
senger-carrying hoverferry.

280. OFF-ROAD LOCOMOTION
Ogorkiewicz, R. M.
The Engineer, v. 212, no. 5502, pp. 4-6,
July 7, 1961; no. 5503, pp. 59-62, July 14, 1961;
no. 5504, pp. 84-87, July 21, 1961

42

A report is given on the following papers presented at
the First International Conference on Mechanics of Soil
Vehicle Systems held in Turin and Saint Vincent, Italy,
June 12-16, 1961: “Theorctical Analyses and Experi-
mental Work™ (July 7); “Prediction of Vehicle Perform-
ance Off Road” (July 14); and, “New Vehicles and
Components”™—e.g., walking machines, aircraft with pneu-
matic tracked landing gear, tractors with pneumatic and
roller tracks, and articulated tracklayers. Also included
are possible characteristics of lunar soil. (July 21). (LI,
1961)

281. NUCLEAR POWERPLANT FOR MOON
OUTLINED
Kolcum, E. H.
Space Technology, v. 7, no. 5, pp. 50-51, 53,
July 31, 1961

A compact 1-Mw nuclear powerplant for operation on
the Moon, weighing less than 8 tons is discussed. Mercury
is used as a coolant and the plant is powered by a ura-
nium reactor theoretically able to operate for two years.
A special feature is use of foldable radiators, 72 ft long,
to remove condensation heat from the mercury cycle.
The powerplant is conceived for fabrication and assembly
on Earth, direct launch as payload of an advanced Saturn
or Nova vehicle, and soft landing at a site on the Moon
where meteor activity is at a minimum. (LP, #954)

282. CONCEPTUAL NUCLEAR PROPULSION
SYSTEM FOR GROUND EFFECT
MACHINES
Westmoreland, J. C., Dee, J. B., Loos, J. E.
Aerospace Engineering, v. 20, no. 7, pp. 16-17,
59-64, July 1961

A vehicle of 306 tons gross weight is considered. A base
pressure of 50 1b/ft? is established and maintained
through means of annular jet configuration. Vehicle per-
formance and hovering airflow requirements are consid-
ered. A proposed powerplant employs a gas-cooled
reactor with closed-cycle gas turbine. A schematic is
given of a reactor complex for a 75-Mw closed-cycle
helium-cooled reactor system. Details of principal com-
ponents and applications are presented. (EI, 1961)

283. LUNAR EXPLORATION VEHICLES
Proceedings of Lunar and Planetary Exploration
Colloquium, v. 2, no. 3, pp. 57-72, August 15, 1961
(Published by North American Aviation, Inc.,
Los Angeles, Calif.)

(See also The Spectrum, v. 1, no. 2, pp. 10-12,
42-55, November 1961)



The capabilities of lunar exploration vehicles and the
problems associated with the lunar environment were
considered in a panel discussion conducted during the
Lunar and Planetary Exploration Colloquium held in
Downey, California in November 1960. The discussion
was led by C. 1. Cummings. (Al/S, 1962, #50,311)

984. PROSPECTOR STUDY PROGRAM: A FEASI-
BILITY STUDY AND CONCEPTUAL DESIGNS
FOR OPERATIONAL UNMANNED LUNAR
MISSIONS FOR 1964-1965, VOLUME 1
August 15, 1961
Northrop Corp., Norair Div., Hawthorne, Calif.
N-269-61-12, Vol. I

An unmanned lunar roving velicle mission and an
unmanned lunar Earth-return vehicle mission are shown
to be feasible and desirable for the 1964 to 1965 time
period. A combination Saturn C-1 and Centaur booster
vehicle is utilized for injecting tic payloads into the
Earth-Moon transit orbits. Conceptual designs of the
spacecraft or lunar busses that deliver and soft-land the
payloads on the Moon are describd, as well as concep-
tual designs of the roving and Earth-return vehicles.
Also presented for all of thesc veicles are the mission
and system requirements, system d=scriptions and system
operation, design analyscs, performance characteristics,
and various alternate approaches and arcas for future
study.

285. PERFORMANCE NOMOGRAMS FOR GEM’'S
Fielding, P. G.
Aerospace Engineering, v. 20, no. 8, pp. 10-11,
67-70, August 1961

Charts presented allow the designer to estimate lift
power, propulsion power, and power required to climb,
stop, and turn for scparate lift/propulsion ground effect
machines. To achieve laminarization by proved methods,
a portion of the boundary layer must be sucked from
affected surface and pumped overhoard. Means of obtain-
ing power to drive suction compressor are classified and
discussed qualitatively. (EI, 1961

986. 4-WHEEL DRIVE TRACTOR FOR LARGE
FARMS
Askins, W. J.
Socicty of Automotive Engincers, Inc.
New York, N.Y.
Paper 391B, presented at SAE National Meeting,
Detroit, Mich., September 11-14, 1961
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A rubber-tired tractor has been designed and devel-
oped by Frank G. Hough Co. The tractor can be roaded
casily at speeds up to 25 mph, while the top speed of a
crawler tractor is around 8 mph. A 375-hp turbocharged
diesel engine, derated to 300 hp by limiting fuel to injec-
tors, is used. Details of transmission, steering, brakes,
clutch, and controls are given as well as of field tests.
(EI, 1961)

987. HOW TO DRIVE IT. HOW TO STEER IT.
SELF-PROPELLED CONUNDRUM
Borland, J., Heitshu, D. C.
Society of Automotive Engineers, Inc.,
New York, N.Y.
Paper 393B, presented at SAE National Meeting,
Detroit, Mich., September 11-14, 1961

An analysis of self-propelled chassis with respect to
possible configurations of drive and steer is divided into
conventional differential drive with mechanical steer and
cight different combinations thereof, and independent
wheel drive with full control and four possible designs.
Advantages and disadvantages of each combination are
given. Applications are suggested for combines on farm,
lift trucks, small loaders, scrapers, and wagons. ( EI, 1961)

288. MOON ROOM; PLASTICS-LINED BALLOON,
ASTRONAUTS HOME IN MOON COLONY
Plastics World, v. 19, p. 18, September 1961

289. IMPLEMENT REQUIREMENTS IN RELATION
TO TRACTOR DESIGN
Davis, W. M.
Agricultural Engineering, v. 42, no. 9, pp. 478-483,
September 1961

Design requirements of towed, hitch mounted, inte-
grally mounted and power-takeof driven implements to
assure compatibility with tractor are discussed. (EI 1961)

290. ARCTIC SCOOTER TO WADE RIVERS
0il and Gas Journal, v. 59, p. 108, October 2, 1961

29]1. ROVING LUNAR VEHICLES—PART I:
ROVING LUNAR SURFACE VEHICLES
STUDIED
Miller, B.

Aviation Week & Space Technology, v. 75, no. 14,
pp- 52-69, October 2, 1961
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This article discusses in detail the structural design,
vehicle locomotion, and operational limitations of roving

vehicles, and gives a description of the leg motion for the
Prospector. (Al/S, 1961, #41,110)

292, LUNAR ENVIRONMENT FOR ROVING
VEHICLES
Aviation Week & Space Technology, v. 75, no. 14,
p. 61, October 2, 1961

The principal characteristics of the lunar surface, as
determined from available data gathered by the Jet Pro-
pulsion Laboratory, are outlined. These are the condi-
tions to be assumed for engineering design studies of
roving lunar surface craft. (AI/S, 1961, #41,141)

293. MORE NEWS OF VICKERS' HOVERCRAFT
Engineering, v. 192, p. 433, October 6, 1961

294. ROVING LUNAR VEHICLES—PART II:
ROVING VEHICLE CONTROL POSES
PROBLEMS
Miller, B.

Aviation Week & Space Technology, v. 75, no. 15,
pp. 71-79, October 9, 1961

Some of the difficulties and factors which complicate
the control of the craft, such as transmission delay,
human operation, lunar surface communication, and sur-

face navigation, are reviewed. ( Al/S, 1961, #41,111)

295. AIR-CUSHION CRAFT DEVELOPMENTS
Shipbuilding and Shipping Record, v. 98, no. 15,
pp. 474475, October 12, 1961

Information is given on S.R.N. 2 of Westland Aircraft
Co. and V.A. 1 (also V.A. 2, 3, 4) of Vickers-Armstrongs
(South Marston), Ltd., which were developed in conjunc-
tion with Hovereraft Developments, Ltd., and on Cush-
ioncraft Type C.C. 2 developed as private venture by
Britten-Norman, Ltd. (EI, 1961)

296. THREE MEN ON THE MOON
Machine Design, v. 33, pp. 24-26, October 12, 1961

297. STEREO COLOR TV SYSTEM MAY GUIDE
MOON ROBOT
Electronics, v. 34, pp. 30-32, October 13, 1961

44

298. SINGLE-ENGINED, FOUR-WHEEL-DRIVE
ARTICULATED VEHICLE
The Engineer, v. 212, no. 5517, p. 653,
October 20, 1961

A dumper in which one engine drives all four wheels
through only two universal joints has been evolved by
Thwaites Engineering Co., England. Mechanical sim-
plicity is attained by steering the vehicle, not by swivel-
ing individual wheels, but by articulating the chassis
about a pivot at the midpoint of the wheelbase. A new
dumper, designed for 2-ton payload, is powered by an
air-cooled twin cylinder Petter PH2 diesel engine giving
16.4 hp at 2000 rpm. (EI, 1961)

299. DESIGNERS SIFT MOON-MOBILITY
METHODS
Machine Design, v. 33, no. 22, p. 32,
October 26, 1961

300. NAVY TESTS 100-KNOT AIRSHIPS; GROUND
EFFECT MACHINES (GEM)
Douglas, D. W, Jr.
Steel, v. 149, p. 76, October 30, 1961

301. DESIGNED FOR TRACTION
Product Engineering, v. 32, no. 40, p. 76,
October 30, 1961

The types of mobility systems for Moon surface vehi-
cles which are being considered by several research
laboratories are described. Rolling and walking vehicles
are included.

302. THE LUNAR PROBLEM, VOLUME I;
BIBLIOGRAPHY, VOLUME II; INDEX
Magnolia, L. R., Trew, J. R.

October 1961

Space Technology Laboratories, Inc., Technical
Information Center, Los Angeles, Calif.
Literature Research Group, Bibliography 40,
STL/AB 61-5110-40

This bibliography is issued in two volumes. Volume I
is composed of annotated and abstracted references.
Volume 1I, the index, provides coverage by author,
source, and fields of interest.

303. SPACE CARTOONIST
Rublowsky, J.
Space World, v. 1, no. 11, pp. 23-25, 60-61,
October 1961



Four lunar roving vehicle models are briefly described
and their feasibility discussed. The engineer responsible
for the design of these vehicles has also presented some
“tongue-in-cheek” drawings of spice vehicles. (AI/S,
1962, #50,087)

304. LOCATION OF LUNAR BASE
Salisbury, J. W., Campen, C. F.
October 1961
Air Force Cambridge Research Laboratories,
Bedford, Mass.
AFCRL 870, GRD Research Note 70

The location of a lunar base is considered in relation to
geology, function, and design. Geological considerations
suggest that a base be located nesr a rille in the lunar
highlands. Astronomical considerat ons suggest that two
lunar bases be established 180 dez apart on the lunar
equator, preferably on high grounc to provide for maxi-
mum range of transmission for surface communications.
After detailed consideration of subsurface structures, sur-
face characteristics and natural resources, a site south of
the Hyginus Rille, near the crater Agrippa, is suggested
for an underground lunar base. (Al/A, 1962, #5666 )

305. VERSATILE SUSPENSION DEVISED FOR
MILITARY CRAWLER TRACTOR
Reynolds, R. K., Mayer, E.
SAE Journal, v. 69, no. 10, pp. 48-54, October 1961

The suspension system of the Universal Engineer
Crawler Tractor, built by International Harvester Co.,
allows the operator to control vehicle height and tilt with
suspension in unsprung or rigid ccndition, and provides
usual springing, damping, and auto natic leveling. Details
of suspension analysis are given. Component design and
testing are examined, and test results of the first proto-
type are stated. Second-generation machine and adoption
of new leveling valve arrangement: are discussed. A dia-
gram of hydropneumatic suspension is also presented.
(EI 1961)

306. CANADIAN CONTRIBUTION TO GROUND
CUSHION STORY
Frost, J. C. M.
Canadian Aeronautical Journal, v. 7, no. 8,
pp- 286-302, October 1961

A review is given of various ccncepts and activities.
Early tests on the annular jet caried out by Avro Air-
craft, Ltd.,, are discussed, and tle equipment used is
described. Wind-tunnel tests on a circular planform are
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examined. Also considered are the development of an
Avrocar, which is 18 ft in diameter, having a circular
wing with a 20% elliptical section and a 2% camber.
Its gross weight with 2000 1b of useful load is estimated
at 5650 1b. Power is supplied by three J69-T-9 turbojet
engines. Ground cushion problems encountered are dis-
cussed. An Avrocar stabilizer, a control system, hovering,
and wind tunnel testing are described. (EI, 1961)

307. SNOW TRACTOR INSURES SNOW PATROL
The Electrical World, v. 156, p. 65,
November 13, 1961

308. BUILDERS BLAST OUT UNDERGROUND
FORTRESS
Engineering News-Record, v. 167, pp. 3840+,
November 16, 1961

309. DEVELOPMENTS IN TRACTOR DESIGN
The Engineer, v. 212, p. 882, November 24, 1961

310. ARTICULATED TRACKED VEHICLES
Ogorkiewicz, R. M.
The Engineer, v. 212, no. 5522, pp. 849-854,
November 24, 1961

The history of tracked vehicles from 1897 is reviewed.
Interest revived in the 1940’s, and types of vehicles built
in the United States and Canada are described. These
include various types for military, industrial, and polar
expedition purposes on differing terrains.

311. ADVANTAGES OVER HYDROFOILS
CLAIMED FOR NEW CRAFT:
SKYDROFOIL
Engineering, v. 192, p. 668, November 24, 1961

312. AERODYNAMIC DRAG OF GROUND
EFFECT MACHINES
Ando, S., Miyashita, J.
Aerospace Engineering, v. 20, no. 11, pp. 24-25,
79, 81, November 1961

The concept of rotation loss is discussed with reference
to trailing vortex induced by flow ejected from GEM or
ram wing. The authors designate reduction of parasite
drag “interference thrust” and propose that, because of its
large amount, it must be taken into account on estimating
GEM performance. Investigation of the interference
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thrust mechanism may be useful to improve GEM per-
formance or to find superior types of GEM. (EI, 1961)

313. GEARLESS TRACTOR
Mechanical Engineering, v. 83, pp. 80-81,
November 1961

314. AIR FILTER SYSTEM FOR FALLOUT
SHELTERS
Air Conditioning, Heating, and Ventilating,
v. 58, p. 111, November 1961

315. DYNAMICS OF TRACKLAYERS
Little, L. F.
Automobile Engineer, v. 51, no. 11, pp. 427429,
November 1961

Efforts made in the testing and classification of soils are
reported, and soil properties are evaluated in terms of
vehicle mobility. A report is given of the development of
track-link incorporation of strain gage weighing elements
which, when assembled into the track chain and con-
nected by a roving cable to a dynamic strain recorder,
enable a continuous record of the load throughout
ground contact to be obtained. Dynamic forces are ana-
lyzed and practical applications are given. (EI, 1961)

316. TWIN DISC POWER SHIFT TRANSMISSION
Snoy, J. B.
SAE Journal, v. 69, no. 11, pp. 68-74,
November 1961

A transmission built by Twin Disc Clutch Co. for
heavy-duty vehicles, such as farm tractors, off-highway
trucks, and earth-moving equipment, uses the best fea-
tures of the hydraulic torque converter and multirange
direct geared transmission. The converter, gearbox, and
transfer case are described. Details of construction and
design are given with schematics. ( EI, 1961)

317. CURTAIN JET
Ehrich, F. F.
Journal of the Aerospace Sciences, v. 28, no. 11,
pp. 855-860, 871, November 1961

The curtain jet, a two-dimensional fluid wall used to
contain support pressure on the underside of ground
effect machines, is examined. The jet variations studied
are the bifurcated jet, in which a portion of the flow
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streams into the support pressure region, and the deflected
jet, in which none of the flow penetrates into the support
pressure region. The Kirchoff-Helmholtz free streamline
analysis is applied, and the results are presented for
effect of nozzle inclination, geometry on flow require-
ments, and support pressure differential at varying alti-

tudes. (EI, 1961)

318. USAF PLANS LUNAR SHELTER DESIGN
STUDY
Stone, L
Aviation Week & Space Technology, v. 75, no. 26,
pp- 18-19, December 25, 1961

The design concepts and requirements for a prefabri-
cated, erectable lunar shelter are discussed. (AI/S, 1962,

#50,088)

319. LUNAR EXPLORATION VEHICLES AND
EQUIPMENT
Froehlich, ]., Hazard, A. B.
American Astronautical Society, Inc.,
New York, N.Y.
Preprint 1, presented at the AAS Lunar Flight
Symposium, Denver, Colo., December 29, 1961

The design objectives and underlying assumptions for
a functional manned moonmobile are discussed. Possible
means of locomotion, such as walkers, hoppers, hover
rockets, ballistic rocket flight, wheels, and tracks, are re-
viewed and their respective advantages and disadvan-
tages assayed. Probable types of prime movers, and
equipment requirements for life support, spacesuits,
manipulators, communications, and surface navigation
are discussed. Finally, with the preceding discussion as
background, several likely moonmobile configurations are
described.

320. LUNAR BASING
DeNike, J.
American Astronautical Society, Inc.,
New York, N.Y.
Preprint 12, presented at the AAS Lunar Flight
Symposium, Denver, Colo., December 29, 1961

Factors to be considered in planning permanent,
manned bases on the Moon are discussed. Particular em-
phasis is placed on shelter design and construction. Prob-
lems posed by lunar mission manning requirements and
lunar environment are evaluated and answers proposed
on the basis of four years of study by Martin Marietta
engineers. Advantages and disadvantages of three basic



types of shelter systems—above-g-ound, covered, and
tunneled—are outlined. The conclusion is that, although
additional information about the lunar environment still
is needed, scientists have enough data to begin the re-
search and development phase of a permanent Moon
base.

321. ANNOTATED BIBLIOGRAPHY OF LUNAR
PROPERTIES, GEOLOGY, VEHICLES,
AND BASES, PART II: VEHICLES,
TRAJECTORIES, AND LANDINGS
Beltran, A. A., Goldmann, J. E., Graziano, E. E,,
Compilers
December 1961
Lockheed Aircraft Corp., Mis:iles and Space Co.,
Sunnyvale, Calif.

SB-61-67, Part 11

Part Il of this three-part lunar bibliography is con-
cerned with manned and unmanned lunar probes, their
purpose, trajectories, instrumentaton, ground support,
and landing site selection. Manned vehicle equipment,
communications, number of crew, crew requirements,
and landings are also covered, as are manned and un-
manned space stations.

Part I dealt with the physical properties, geology, vol-
canism, selenomorphology, mineralogy and maps of the
Moon. (For Part 111, see Entry #339.) (Al/A, 1962, #5307)

322, HOVERCRAFT DEVELOPMENTS:
EDITORIAL
Aircraft Engineering, v. 33, p. 343, December 1961

323. HOVERCRAFT DEVELOPMENTS
Mechanical Engineering, v. 83, p. 92,
December 1961

324. WHICH TRUCK, GAS OR ELECTRIC?
Berkwitt, G. J.
Mill and Factory, v. 69, pp. 69-72, December 1961

325. CONTROL OF GROUND EFFECT MACHINES
Lieberman, D. A, Fielding, P. G., Neff, W. J.
Aerospace Engineering, v. 20, no. 12, pp. 28-29, 50,
December 1961

The inherent stability of the GEM and the related
question of its control are clearly connected to mechanics
of air cushion. This paper describes GEM as a physical
process and develops generalized equations of motion.
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From these equations conclusions are drawn regarding
control effects and comparisons made with the experi-
mental results. (EI, 1961)

326. CRAWLERS NEEDN'T HIBERNATE: CHECK-
OUT YOUR WINTER MAINTENANCE
SCHEDULE
Keith, L. R.

Safety Maintenance and Production, v. 122,
pp. 59-61, December 1961

327. FORD SEES LEVICAR CHALLENGE TO
AIRCRAFT [ABSTRACT]
Kucher, A. A.
Machine Design, v. 33, p. 8, December 21, 1961
(See also Automotive Industries, v. 126, p. 27,
January 1, 1962)

328. SUR LE CALCUL AERODYNAMIQUE DES
VEHICULES BASES SUR L’EFFET DU SOL
(AERODYNAMIC CALCULATION OF
GROUND EFFECT VEHICLES)

Patraulea, N. N., Andrei, St., Rado, G.
Revue de Mecanique Appliquée, v. 6, no. 1,
pp- 91-104, 1961

The relationship between nondimensional hovering
parameters, geometry, and energy is established for an-
nular and circular jets. The coefficient of inherent sta-
bility is determined. A study of variation of parameters
leads to methods for improvements of operating char-
acteristics. (I, 1961)

329. HOVERBUS TRIES ITS ENGINES
Machine Design, v. 34, p. 6, January 4, 1962

330. WEIGHT UPS TRACTION OF AIRCRAFT
TRACTOR
Product Engineering, v. 33, p. 75, January 8, 1962

331. GROUND EFFECT MACHINES
The Engineer, v. 213, pp. 76-77, January 12, 1962

332. GEOLOGY OF THE LUNAR BASE
Green, J.
American Astronautical Society, Inc.,
New York, N.Y.
Paper 62-21, presented at the AAS Eighth Annual
National Meeting, Washington, D.C.,
January 16-18, 1962
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From a consideration of tidal and gravity effects opera-
tive (or once operative) on the Moon, a greater sensi-
tivity to volcanism might be expected than on the Earth.
Details of lunar surface features support the hypothesis
of volcanic origin. Base site selection may therefore have
to compromise the requirements of many scientific and
engineering disciplines. Early base operations will prob-
ably be controlled by trajectory considerations and ter-
rain and mineralization features of the base site. For this
reason a nonpolar caldera-type crater will probably be
superior to an impact crater on a basaltic flood plain. In
later base operations more independence may permit
base location in a polar area, where continuous sunlight
is available for ecological and power requirements. The
polar base site should be adjacent to eternally shadowed
zones where mineralization may be present.

At least seven technologies which involve the geo-
scientist may be required to maintain the lunar base:
(1) tunneling and base construction, (2) extraction of
gases from rock froths, (3) extraction of water from
volcanics, (4) the processing of sulfur, (5) mineral dress-
ing using existing raw materials, (6) the metallurgy of
basalt, and (7) the selective volatization of rocks using
plasma techniques. The significance of the topographic
low in lunar craters is discussed from the standpoint of
localizing mineralization, including water. (AI/A, 1962,

#5297)

333. PROTOTYPES AIRBORNE
The Engineer, v. 213, p. 122, January 19, 1962

334. VEHICLE FOR SLAVE ROBOT
Goertz, R. C., Lindberg, J. F.
January 30, 1962
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 3,018,980 (assigned to U.S. Atomic
Energy Commission, Rockville, Md.)

A recling device is designed for an electrical cable
supplying power to the slave side of a remote-control ma-
nipulator mounted on a movable vehicle. As the vehicle
carries the slave side about in a closed room, the device
reels the cable in and out to maintain a variable length of
the cable between the vehicle and a cable inlet in the
wall of the room. The device also handles a fixed length
of cable between the slave side and the vehicle, in spite
of angular movement of the slave side with respect to the
vehicle. (NSA, 1962, #4269)

335. HOW TO APPLY TRACTOR POWER
EFFECTIVELY
Coal Age, v. 67, pp. 140-142, January 1962

48

336. NUCLEAR AUXILIARY POWER UNIT FOR
LUNAR EXPLORATION
Streb, A. J., Wilson, R. J., Bustard, T. S.
IRE Transactions on Nuclear Science, v. NS-9,
pp- 85-90, January 1962

A radioisotope-fueled thermoelectric generator is con-
sidered to be an ideal electric power supply for the ini-
tial unmanned lunar exploratory vehicles. (AI/S, 1962,
#51,122)

337. HOME IS ANYWHERE FOR GETOL
AIRPLANE
DiBartola, P. E., Bulinski, R. J.
SAE Journal, v. 70, pp. 76-78, January 1962

338. TWO-SPEED BATTERY VEHICLE:
WORKMASTER
The Engineer, v. 213, p. 281, February 9, 1962

339. ANNOTATED BIBLIOGRAPHY OF LUNAR
PROPERTIES, GEOLOGY, VEHICLES, AND
BASES, PART III: LUNAR AND ARCTIC
EXPLORATION AND HABITATION
Beltran, A. A., Goldmann, J. B., Graziano, E. E.,
Compilers
February 1962
Lockheed Aircraft Corp., Missiles and Space Co.,
Sunnyvale, Calif.

SB-61-67, Part 111

Part III, the final part of the lunar bibliography, is
concerned with fixed and mobile lunar bases, construction
problems, lunar surface vehicles, methods and feasibility
of human habitation, establishment of lunar colonies, and
ground support equipment. Arctic and antarctic explora-
tion, embracing base construction, surface vehicles, cloth-
ing and equipment, and environmental effects on man, is
included because of its applicability to lunar bases and
exploration.

Part I dealt with known and conjectured properties of
the Moon and Part II (see Entry #321) with vehicles,
trajectories, and landings. An index to Parts I, II, and III
is included. (AI/A, 1962, #5443)

340. SOME HISTORICAL NOTES ON DESIGN
OF THE EARLIEST MOON VEHICLE
Rubber World, v. 145, no. 5, p. 88, February 1962

This is a fantasy article written in the past tense de-
scribing the design of a two-wheeled lunar vehicle reported



to have been the first roving instrumentation package
sent to the Moon. (AI/S, 1962, #50,5]8)

341. FOR RESEARCH AND DEVELOPMENT
THERE IS NOTHING LIKE A GROUND-
EFFECT MACHINE
The Compressed Air Magazine, v. 67, pp. 18-20,
February 1962

342. PLOW THAT RIDES ON AIR; AEROPLOW
Hall, C. C.
The Compressed Air Magazine, v, 67,p. 21,
February 1962

343. GEM—GROUND-EFFECT MACHINES
Mechanical Engineering, v. 84, . 54,
February 1962

344. SPACE SUIT—MOONMOBILYE CONCEPT
PROPOSED FOR LUNAR TEAVELS
Hazard, A. B.

SAE Journal, v. 70, p. 74, Februery 1962

345. TRUCK-TRACTORS NEED HOW MUCH
HORSEPOWER? [ABSTRACT]|
Saal, C. C,, Petring, F. W.
SAE Journal, v. 70, p. 79, February 1962

346. COMMERCIAL VEHICLE EXHIBITION
[ILLUSTRATIONS WITH TEXT]
The Engineer, v. 213, p. 464, March 9, 1962

347. MOON VEHICLES
Space World, v. 2, no. 4, pp. 30-3 L, March 1962

Models of lunar vehicles that will facilitate travel over
the lunar terrain are reported pictoriclly. (AI/S, 1962,
#51,351)

348. A HOME ON THE MOON
Industrial and Engineering Chenm: istry, v, 54,
pp. 12, 14, March 1962

349. AIR-CUSHIONED TRUCK WITH WHEELS
Engineering, v. 193, p. 514, April £0, 1962

350. OUR NEXT GOAL: MAN ON THE MOON
Mandel, P.
Life, v. 52, no. 17, pp. 62-85, April 27, 1962
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Many facets of lunar exploration are considered. The
problems involved in placing men on the Moon and pro-
viding them with the necessities for survival in a hostile
environment are discussed. A pictorial description of a
lunar roving vehicle is presented. (AI/S, 1962, #51,274)

351. SUBSONIC VTOL AND GETOL IN
PERSPECTIVE
Stepniewski, W. Z.
Aerospace Engineering, v. 21, pp. 10-26, April 1962

352. 150-KNOT GEM CRUISE
Strand, T.
Aerospace Engineering, v. 21, pp. 38-44, April 1962

353. NEW VEHICLE DESIGNS AT LEIPZIG F AIR
Scott, D.
Automotive Industries, v. 126, pp. 4445,
May 1, 1962

354. NEW POWER FOR JEEP
Machine Design, v. 34, p. 32, May 10, 1962

355. FULL-SIZE TRACKED HOVERCRAFT GOES
ON THE DRAWING BOARDS
Machine Design, v. 34, p. 6, May 10, 1962

356. NUCLEAR POWER FOR THE POLAR
REGIONS
Dufek, G. J.
National Geographic, v. 121, no. 5, pp. 712-730,
May 1962

Camp Century, one of the world’s most extraordinary
military installations, lies 150 mi from the western edge
of the 1%2-mi-thick icecap that blankets virtually all
Greenland. The under-ice community, heated and lighted
by a nuclear powerplant, contains 21 tunnels, including a
main street 1,100 ft long. Cutaway prints and photographs
show details of the facility.

357. MILITARY USE OF GROUND-EFFECT
VEHICLES
Coulthard, W. H.
Royal Aeronautical Society, Journal of the,
v. 66, pp. 293-301; discussion, pp. 301-304,
May 1962
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358. SLIP-FORM WALLS PRODUCE A TRIMLY
HANDSOME SKI HOUSE, SHERBURNE
CENTER, VT.

Architectural Record, v. 131, pp. 169-170, May 1962

359. BENDIX CONTINUES OWN LUNAR
ROVER STUDY
Miller, B.
Aviation Week & Space Technology, v. 76, no. 23,
pp. 54-57, June 4, 1962

Several concepts of both manned and unmanned roving
vehicles which are being investigated by Bendix Corpora-
tion’s Systems Division are described. (AI/A, 1962,
#60,136)

360. TWIN SCREWS DRIVE FLOATING AUTO:
AMPHICAR
Machine Design, v. 34, p. 26, June 7, 1962

36l. AIR-CUSHIONED TRANSPORTS
Chemical and Engineering News, v. 40, p. 146,
June 18, 1962

362. THE ONE-WAY MANNED SPACE MISSION
Cord, J. M., Seale, L. M.
Institute of the Aerospace Sciences, Inc.,
New York, N.Y.
Paper 62-131, presented at IAS National Summer
Meeting, Los Angeles, Calif., June 19-22, 1962

The United States is committed to the Apollo lunar
program which will soft land three men on the surface of
the Moon and return them to the Earth sometime in the
1970 time period. The timetable of this mission is based
on the availability of the booster required to launch the
Earth escape payload on a lunar trajectory. It has been
suggested that the Russians are planning to send a man
to the Moon without provisions to return him to Earth.
This is the concept of the One-Way Manned Space Mis-
sion. The concept can be applied to the Moon, to Mars
or Venus, to other planets, and eventually out of the solar
system. It is possible to keep the lunar explorer alive and
doing valuable scientific work indefinitely. It is possible
to eventually provide a means of returning the man to
Earth at a later date. During his stay on the Moon, the
lunar explorer or “One-Way Space Man” would be sup-
plied with food, water, oxygen, medical supplies, etc.
This would be accomplished by a logistics system con-
sisting of unmanned cargo vehicles boosted from the
Farth and retro-landed on the lunar surface. (Al/A,
1962, #61,073)
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363. A METHODOLOGY FOR THE PRELIMINARY
COMPARISON OF LUNAR LANDING
VEHICLE CONFIGURATIONS
Ostrofsky, B.

Institute of the Aerospace Sciences, Inc.,

New York, N.Y.

Paper 62-97, presented at the IAS National Summer
Meeting, Los Angeles, Calif., June 19-22, 1962

A method is described for selecting configurations of
the lunar landing vehicle to be further investigated in
preliminary design. The method uses a stochastic analysis
of a network of operational states which are related by a
probability statement for each required mission objective.
In this way models are defined for relating all alternative
combinations of the landing vehicle, the roving vehicle,
and the return vehicle. A hierarchy of hardware com-
binations is established by attempting to normalize the
resulting probability statements for specific combinations
of hardware within a given payload weight class. The
major advantages of this method are that (1) less desirable
hardware combinations for a given payload weight class
are eliminated, (2) the analyst must examine each
configuration and then may trade off various aspects of
the operations in terms of probability of success, and
(3) reliability or other similar data are not required, but
having this information, either partially or completely,
more detailed results are obtained for any given objective.
(AI/A, 1962, #61,075)

364. RUBBER-TIRED END-LOADERS REPLACE
CRAWLER UNITS IN EAGLE-PICHER’S
ILLINOIS-WISCONSIN MINES
Haffner, R. L.

Mining Engineering, v. 14, pp. 51-54, June 1962

365. LUNAR CONSTRUCTIONS
DiLeonardo, G.
ARS Journal, v. 32, no. 6, pp. 973-975, June 1962

Two approaches to the problems of lunar construction
which would minimize manual efforts and utilize material
of lunar origin are discussed. Methods of producing
cavities for subsurface bases and utilizing lunar dust for
construction of surface structures are given. (AI/A, 1962,
#60,426)

366. JIGER: ANOTHER OF THE GO-ANYWHERE
BUGGIES
Mechanical Engineering, v. 84, p. 70, June 1962



367. TWO NEW GEMS: FORD AND MARTIN
Mechanical Engineering, v. 84, pp. 66-67, June 1962

368. CRUISE PERFORMANCE OF CHANNEL-
FLOW GROUND-EFFECT MACHINES
Strand, T., Royce, W. W_ Fujita, T.

Journal of the Aerospace Sciences, v. 29,
pp. 702-711, 718, June 1962

369. A LUNAR SURFACE MODEL FOR
ENGINEERING PURPOSES
Head, V. P.
American Rocket Society, Inc , New York, N.Y.
Paper 2475-62, presented at ARS Lunar Missions
Meeting, Cleveland, Ohio, Ju'y 17-19, 1962

Sub-resolution surface geometry and soil strength of
the lunar maria are deduced using ¢vidence from several
disciplines. Contiguous and overlapping craterlets in
sintered granular rock of strength proportional to depth
are predicted for the least formidatle areas, and demon-
strated by table-top models of the lunar surface and by
statistical and thermo-mechanical «tudies. Scale factors
required for dynamic model testing of a lunar surface
mechanisin at Earth gravity are derived and tabulated,
with consideration for the interaction between model
mechanism and environmental model terrain. Vigorous
pursuit of engineering interpretations of thermal, photo-
metric, radar-echo, and radar-penetration evidence is
shown to be well worthwhile, and close-up visual obser-
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vation and soil penetration experiments are urged, as vital
precursors to the manned lunar mission.

370. “GREENCHEESE” VEHICLES PROPOSED
AS MOON SAMPLERS
LaFond, C. D.
Missiles and Rockets, v. 11, no. 4, pp. 22-26,
July 23, 1962

Design considerations and flight sequence are discussed
for a small spherical vehicle capable of obtaining lunar
samples and returning to Earth. The complete package,
weighing about 175 Ib with a 44-in. D, will be landed by
a parent vehicle which will eject it onto the lunar surface.
The parent vehicle will relay to the sampler commands
from the Earth control station through initiation of the
return phase. (AI/A, 1962, #60,428)

371. ORDNANCE WHEELED VEHICLE DEVELOP-
MENTS, TODAY AND TOMORROW
Bischoff, T. J.
SAE Journal, v. 70, pp. 52-55, July 1962

372. THE POLAR LUNAR BASE
Green, J., Finn, J. C,, Jr., Brown, O. D. R.
Astronautics, v. 7, no. 7, pp. 20-24, July 1962

Certain biological and geological advantages of a polar
lunar base are deduced from information now available.
(AI/A, 1962, #61,074)
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373. METHODS OF ROUTINE SOIL EXAMINA-
TION USED AT THE IMPERIAL COLLEGE
OF TROPICAL AGRICULTURE
Hardy, F., Rodrigues, G.

In “Proceedings of the 1st Commonwealth
Conference on Tropical and Sub-Tropical Soils,
1948 pp. 220-225

Commonwealth Bureau of Soil Science,
Harpenden, England, 1949

(Obtainable as Technical Communication 46,
Commonwealth Bureau of Soil Science,
Harpenden, England)

Methods are described for taking and preparing soil
profile samples for laboratory analyses and for determin-
ing texture, pH, CaCO,, Comber value, organic-matter
content, total-N content, C/N ratio, electric conductivity,
available P.O., and available or exchangeable K.,O. Arbi-
trary schemes are set up to rate the soils on each of the
factors determined and to give numerical limits to each
rating,

374. DETERMINATION OF TOTAL NITROGEN
IN SMALL SOIL SAMPLES
Arinushkina, E. V., Boltenko, T. P.
Vestnik Moskovskogo Universiteta, v. 5, no. 3,
Seriya Fiziko-Matematecheskikh i Estestvennykh
Nauk, no. 2, pp. 117-124, 1950

A description is given of a semimicro Kjeldahl appa-
ratus for determination of total N in soil samples of the
size 0.3-1.0 g.

375. PRINCIPLES AND METHODS OF THE
COLORIMETRIC DETERMINATION OF
MINERAL NITROGEN COMPOUNDS
IN SOILS
Szelenyi, F.

Agrokémia, v. 2, pp. 174-207, 1950

A relatively quick method for the determination of
inorganic N compounds in soils, suitable for routine
work, was developed. For soil sampling on the spot,
special devices were designed. The method to be fol-
lowed whether soils are tested on the spot or in the
laboratory is described in detail.
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376. THE RAPID COLORIMETRIC DETERMIN-
ATION OF ORGANIC CARBON IN SOILS
Zaffanella, M. J. R., Sabella, L. J.

Ciencia e Investigacion, Buenos Aires, v. 7,
pp. 419-423, 1951

Onc-gram soil samples are treated. The reliability of
the method is within 0.02 g carbon per 100 g soil in 95%
of the samples.

377. PROCEEDINGS OF THE FIFTH CANADIAN
SOIL. MECHANICS CONFERENCE,
JANUARY 10-11, 1952
May 1952
National Research Council of Canada, Associate
Committee on Soil and Snow Mechanisms, Ottawa
Technical Memorandum 23
AD-7241

Among the papers presented at this symposium were:
“Deep Sounding Methods for Evaluating the Bearing
Capacity of Foundations on Soil”; “The Swedish Steel
Foil Sampler”; “Soil Temperatures and Frost Penetra-
tion”; “Resistivity Methods of Soil Exploration”; “The
Neutron Moisture Meter”. (ASTIA)

378. SOIL SAMPLING EQUIPMENT FOR
RADIOLOGICALLY CONTAMINATED AREAS
Stine, W. V. Adler, S.

September 15, 1952

Signal Corps Engineering Laboratories, Evans
Signal Lab., Belmar, N. J.

Technical Memorandum M-1463

AD-3332

Sampling of surface soils was achieved by remote
control with a vehicle which was equipped with ten
covered-scoop containers and operated by radio control
and TV guidance. The vehicle returned with ten samples
to an outside designated area where the samples were
removed and analyzed for radiological contamination.
Each sample comprised 3 to 5 in.* of earth. The scoop
containers can be removed from the vehicle and placed
in a Pb-lined container from behind a concrete shield.
Deep-soil sampling equipment was mounted on a similar
radio-controlled vehicle, consisting of a coring tube which
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is driven into the earth to a depth of about 4 ft. When
the vehicle returns to the operations site, the samples are
removed from the slotted tube at eight different depths,
placed in Pb-lined containers, and transported to a labor-
atory for analysis; all operations are performed behind a
concrete wall. An aerial scoop was d-:vised as an alternate
to secure samples not normally :ccessible when the
weasel vehicles are unable to ascenl the steep banks at
the lip of the crater. The aerial scoop is a self-closing
container which is lowered from a helicopter into the
crater. The soil sample is returned 1o the operating site,
dropped, and placed in a Pb-lined container for future
analysis. Equipment was also devised for removing con-
taminated samples from the vehicles to the laboratory
and for handling the samples in the ‘aboratory. (ASTIA)

379. THE COLORIMETRIC DETERMINATION
OF HUMUS IN SOIL
Westerhoff, H.
Zeitschrift fiir Pflanzenernihring, Diingung und
Bodenkunde, v. 56, pp. 49-53, 1952

380. INVESTIGATION OF FURTHER USEFUL.-
NESS OF THE MARK II SOIL TRUSS
Harroun, D. T.

May 1953

Pennsylvania University, School of Civil
Engineering, Philadelphia

Final Report, NOy-73519

AD-78,702

The soil truss is essentially a frame of metal bars
through which a central vertical loac is applied, through
a preselected angle, to a soil shearirg foot, producing a
vertical normal force and a horizoatal shearing force.
The practicability was studied of replacing standard lab-
oratory tests with measured-in-place soil truss methods.
Soil truss test results correlate with thse of the laboratory
shear test for dry sand regardless of the relative speed
of operation. The angle of friction rieasurements corre-
late for any soil regardless of relative speed of operation.
The value of cohesion is a function o the rate of applied
load. Soil truss results and standard laboratory quick or
unconsolidated direct shear tests correlate when both
are run at 0.05 in./min. However, this speed is too slow
for practical truss measuring. Cohesion values from the
normal operation of the soil truss at 4 in./sec or 30
in./min correlate with those from :tandard laboratory
constant strain direct shear tests loa led at 0.05 in./min
according to a ratio of about 0.30. (ASTIA)

381. PLASTIC SOIL MECHANICS THEORIES
Pinney, E.
July 1953
California, University of, Berkeley
Technical Report 2, Nonr-22204
AD-17,491

Several different plastic soil mechanics theories are
developed. The general question of testing these theories
is discussed and specialized to the ordinary triaxial type
of testing situation. An extension is made of the theory
developed in connection with the triaxial type of testing
situation to include the perfect plasticity case. An ex-
ample is given in which the theory is applied to one case
of a soil sample measurement made with a Hveem sta-
bilometer. (ASTIA)

382. STUDY AND DEVELOPMENT OF METHODS
FOR DETERMINING IN-PLACE DENSITY
OF SOILS
Griffin, D. F.
September 23, 1953
University of Southern California, Engineering
Center, Los Angeles
Final Report 19-14, NOy-73233
AD-79,282

Methods for measuring the in situ density of cohesion-
less soils were investigated by using Ottawa 20-30 sand
(American Society for Testing Materials C-190) and
graded Ottawa sand (ASTM C-109). Similar trends in
results for the different methods were observed except
that the average deviation from the control value of the
measured values and the width of the deviation band of
the average measured values varied for each method and
for each sand. To obtain high accuracy by in situ density-
testing methods, the equipment should be calibrated by
using the controlled densities of the material to be tested.
The tube method and the rubber-balloon tube method
with either a 3-in.- or a 5-in.-D tube of 6 in. in length
exhibited narrow bands of deviation for the standard
sands. The wedge method is not recommended for meas-
urement because of interference between the sand par-
ticles and the plate intersections. The plastic-injection
method has no outstanding merit for in situ density
measurement, but it can provide comparatively undis-
turbed samples for grain relationship studies. The use of
sand funnels ( particularly the small sand-funnel tube and
the large sand funnel) did not produce accurate results
because of the large width of the deviation band. A lit-
erature study of irradiation methods revealed that the
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methods are not superior to the tube method or the rub-
ber-balloon tube method in accuracy or in feasibility for

field use. (ASTIA)

383. SEDIMENT SAMPLING IN TIDAL
WATERWAYS
Schultz, E. A.
American Society of Civil Engineers, Proceeding
of the, v. 80, no. 427, pp. 1-11, March 1954

384. INVESTIGATION OF FURTHER USEFUL-
NESS OF THE MARK II SOIL TRUSS WITH
CONTROLLED RATE OF SHEAR
Harroun, D. T.

December 1954

Pennsylvania University, School of Civil
Engineering, Philadelphia

Report, NOy-73519

AD-78,703

A discussion is given of the development and testing
of the additional changes to the Mark 1I soil truss. The
specific aim is to provide a technique for obtaining the
standard soil characteristics of frictional resistance and
cohesion. Tests indicated the absence of any frictional
lag when the truss joints are carefully cleaned and oiled.
The residual couple caused by a *-in. eccentricity in the
pantograph construction of the truss was climinated by
offsetting the shear and anchor shoes to the centerline of
the truss. A shear rate control device was developed for
the truss to insure a constant rate of shearing displace-
ment at the shear shoe and to eliminate the human
equation of the operator. This device consisted of a pac-
ing dial geared to thec movement of the loading handle,
which can be synchronized with the moving hand of a
stop watch. A correlation curve was developed which
shows the relation between soil truss cohesion values at
30 in./min vs. standard laboratory shear tests run at 0.05
in./min. Field tests were made on 20 different sites,
covering all typical soil types such as beach sand,
swampy muck, plastic clays, and firm residual sandy clay.
(ASTIA)

385. EFFECT OF SAMPLE DISTURBANCE ON
THE STRENGTH OF A CLAY
Calhoon, M. L.
American Society of Civil Engineers, Proceedings
of the, v. 80, no. 570, pp. 1-16, December 1954;
(discussion) v. 81, no, 843, pp. 9-14,
December 1955
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386. PROPERTY STUDIES OF ALASKAN SILTS
IN THE MATANUSKA VALLEY, BIG DELTA,
AND FAIRBANKS AREAS
Stump, R. W., Handy, R. L., et al.

December 1, 1955

Iowa Engineering Experiment Station, Ames
Progress Report for June 1, 1954-June 1, 1955,
Nonr-53004

AD-81,843

The study of four Alaskan areas (Matanuska Valley,
Big Delta, Fairbanks, and Point Barrow) was initiated to
determine (1) the distribution of engineering soil ma-
terials in the areas, (2) the engineering properties and
trafficability characteristics of the materials, and (3) the
feasibility and best methods of stabilizing the materials
for use as road and airfield building material. Only the
first three regions are considered. The silts overlie glacial
and alluvial deposits in the Matanuska Valley as a sur-
ficial deposit. The thickest silts measured were north of
Palmer; the thickness decreases west of the Matanuska
River toward the south and west.

Particle size decreases with decreasing thickness and
shows little variation vertically except in the basel portion
where the material is usually much coarser. Five or six
volcanic ash layers are present in the thick silt, but only
remnants were found in the thin silt sections. Mechanical
analyses and consistency limits of 91 samples showed
that 92% classified texturally as silty loam; the plasticity
index averaged 3.54. The principal silt deposits in the
Big Delta region lie on terraces. The silts, which thin
eastward away from the Delta River, are highly micaeous
and texturally average 14.1% sand and 8.91% clay for
40 samples. The Fairbanks silts, which are a surficial
deposit found on the hills rising north and west of Fair-
banks, are also micaeous, but are finer grained. Mechan-
ical analyses of 28 samples gave averages of 2.41% sand
and 11.54% clay. (ASTIA)

387. SOIL-MOISTURE MEASUREMENT
Lull, H. W., Reinhart, K. G.
1955
U.S. Department of Agriculture, Forest Service,
Southern Forest Experiment Station,
New Orleans, La.
Occasional Paper 140

In agriculture, forestry, and engineering, considerable
attention is devoted to the amount of moisture in the soil
and its influence on such factors as crop yields, forest
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growth, and soil strength. Because of the importance of
soil-moisture records and difficultics in securing them,
considerable time and energy have been spent in develop-
ing new ways of measuring moisture. This paper reviews
most of these methods, describes and compares the most
commonly used instruments, and discusses soil-moisture
expression, variation, and sampling,

388. SOIL STABILIZATION FOR THE CON-
STRUCTION OF ROADS AND AIRFIELDS,
PART I. BIBLIOGRAPHY
Neeb, ]J. F., Compiler
May 11, 1956
Technisch Documentatie Ceni rum voor de
Krijgsmacht, Netherlands
Report TDCK 7343
AD-100,253

A bibliography is presented which covers a period from
1948 to 1955 and which contains 79 titles of American
literature on soil stabilization for the construction of
roads and airfields. The chapters arc: (1) Handbooks on
Soil Mechanics; (2) Stabilization—TGeneral; (3) Testing
and Evaluation of Soils; (4) Mechani wal Soil Stabilization;
(5) Cement Soil Stabilization; (6) Bituminous Soil Sta-
bilization; (7) Chemical Soil Stabi ization; (8) Electro-
osmotic Soil Stabilization; and (9) Equipment. (ASTIA)

389. SOIL STABILIZATION FOR THE CON-
STRUCTION OF ROADS AND AIRFIELDS.
PART 11, BIBLIOGRAPHY
Neeb, ]. F., Compiler
May 11, 1956
Technisch Documentatie Centrum voor de
Krijgsmacht, Netherlands
Report TDCK 7344
AD-100,254

A bibliography is presented which covers the period
from 1947 to 1956 and which conta:ns 108 titles and ab-
stracts of non-American literature on soil stabilization
for the construction of roads and sirfields. The chapter
headings are the same as in the previous report, (ASTIA)

390. SOIL AS A NATURAL RESERVOIR FOR
HUMAN PATHOGENIC FUNGI
Ajello, L.
Science, v. 123, pp. 876-879, May 18, 1956

391. IN-PLACE DENSITY TESTS OF MONTALVO
BASE COURSE MATERIAL UNDER
CONTROLLED CONDITIONS
sriffin, D, F.

June 30, 1956

University of Southern California,Engineering
Center, Los Angeles

Final Report USCEC 52-101, NBy-3101
AD-107,423

An investigation was made of the accuracy with which
in-place densities of Montalvo base course materials can
be measured, The sand jug and cone apparatus was used
to determine volumes of cavities from which base course
material was excavated. The accuracy of the sand cone
apparatus per se was evaluated and found to be consist-
ently of a high order, even in rough cavities. In-place
density tests were made in a box of known volume with
the material placed at various densities and water con-
tents. A minimum of four tests was used to control or
determine the true average density of a given soil mass.
Tests showed that the Montalvo material is sensitive to
changes in volume and that the degree of sensitivity de-
pends upon the water content. The error in measuring
in-place densities was large. The widths of the deviation
bands were considered great enough to raise doubts as
to the validity of in-place field density measurements
made without recognition of the limitations of accuracy
possible, even with benefit of calibration data based on
in-place density tests made under controlled conditions.
The over-all trend of error for in-place density measure-
ments of Montalvo base course material was an algebraic
increase in percent error of measured density with an
increase in control densities, a trend opposite to that
previously reported (AD-79,282) for cohesionless sands.
Optimum water content for compaction of Montalvo base
course material for good bearing values ranged from 4

to 6% . (ASTIA)

392. EFFECT ON SOIL. COMPACTION OF TIRE
PRESSURE AND NUMBER OF COVERAGES
OF RUBBER-TIRED ROLLERS AND FOOT-
CONTACT PRESSURE OF SHEEPSFOOT
ROLLERS
Burns, C. D.

June 1956

U.S. Army, Corps of Engineers, Waterways
Experiment Station, Vicksburg, Miss.
Report 7 on Soil Compaction Investigation,
Technical Memorandum 3-271

AD-105,204
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This report presents the results of a field and labora-
tory study of the effects of tire pressure and number of
coverages of rubber-tired rollers and foot-contact pres-
sure of sheepsfoot rollers on the compaction and stress-
strain characteristics of a lean-clay soil. Test fills were
constructed using a rubber-tired roller, with tire pressure
ranging from 50 to 150 psi and compacted by 4 to 16
coverages, and a sheepsfoot roller with 14-in.? feet loaded
to produce nominal foot-contact pressure of 125 and 375
psi. Laboratory- and field-compacted samples of the clay
were subjected to water content, density, CBR, and
triaxial shear tests. It was found that increasing the num-
ber of coverages or tire pressure of a rubber-tired roller,
within the limits used in this study, results in higher
maximum densities at lower optimum water contents.
Increase in density results in (1) increase in strength
where the soil water content is dry of the optimum for
the highest compaction effort used, and (2) decrease in
strength where the soil water content is wet of optimum.
Increasing the foot pressure of the sheepsfoot roller used
had little effect on the degree of compaction or strength
obtained in the test soil. (ASTIA)

393. SOIL STABILIZATION FOR THE CON-
STRUCTION OF ROADS AND AIRFIELDS,
PART IlIa, BIBLIOGRAPHY
Grevink, H., Compiler
November 27, 1956
Technisch Documentatie Centrum voor de
Krijgsmacht, Netherlands
Report TDCK 7344-51 (Supplement to
Report TDCK 7344)

AD-119,480

This bibliography comprises the following sections:
(1) Handbooks on Soil Mechanics, (2) Stabilization—Gen-
eral, (3) Testing and Evaluation of the Soils, (4) Mechani-
cal Soil Stabilization, (5) Cement Soil Stabilization, (6)
Bituminous Soil Stabilization, (7) Chemical Soil Stabiliza-
tion, (8) Electro-Osmotic Soil Stabilization, (9) Equipment
(10) Indexes, and (11) Bibliographies.

394. ENGINEERING TESTS ON MOBILE
MATERIALS LABORATORY M-II
Mitchell, J. E.

November 1956

U.S. Army, Corps of Engineers, Waterways
Experiment Station, Vicksburg, Miss.
Technical Report 3-442

AD-118,919

56

Soils, asphalt, and concrete tests were performed in
the Mobile Materials Laboratory M-1I using the testing
procedures as given in Department of the Army TM 5-
530, Materials Testing. The results of these tests were
then compared with those obtained on identical materials
in a permanent laboratory. Agreement of results was
found to be good. The equipment and arrangement of
the Mobile Materials Laboratory M-1I were found to
be generally satisfactory; however, numecrous relatively
minor revisions would make the laboratory more efficient
and convenient. (ASTIA)

395. SAMPLER HANDLES SOLIDS-CARRYING
STREAMS
Leonard, E. F.
Chemical Engineering, v. 63, pp. 218, 220,
December 1956

396. PROPERTIES OF 91 SOUTHERN SOIL
SERIES
Doss, B. D., Broadfoot, W. M.
1956
U.S. Department of Agriculture, Forest Service,
Southern Forest Experiment Station,
New Orleans, La.
Occasional Paper 147
AD-104,511

Samples of 91 soil series in seven southern states ( Ala-
bama, Arkansas, Florida, Georgia, Louisiana, Mississippi,
and Tennessee) were collected and analyzed from June
1954 to July 1955 to supply the U.S. Army with informa-
tion needed for rescarch on military trafficability. The 91
series are typical of the soils in the Gulf Coastal Plain
and the Lower Mississippi Valley; samples were taken at
176 sites. The soil properties were determined from bulk
samples and 2-in. cores taken randomly from a 12- by
18-ft plot at each site. Bulk samples, composited from six
locations, were taken from the 0- to 6-, 6- to 12-, and 12-
to 18-in. layers for determination of mechanical analysis,
plasticity constants, and organic-matter content. No sam-
ples were taken below 18 in. Mechanical composition
was determined by a combination sieve and hydrometer
method. Separation of medium- from fine-sized particles
was based on Bouyoucos hydrometer readings taken only
1 hr after the suspension was mixed and adjusted to a
pH=9.5 with 0.01N¥ NaOH. Medium- and fine-sized par-
ticles are reported as silt and clay, respectively. Organic-
matter determinations were made by a modified Walkley
rapid-dichromate oxidation method (U.S. Dept. of Agri-
culture Circular 757, 1947). The loss-on-ignition method
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( Methods of Analysis, Association o Official Agricultural
Chemists, 6th Edition, 1945) wus used for samples when
the organic-matter content was determined as over 5%
by the Walkley method. Plasticity constants of the 6- to
12-in. layers were determined. ( Soilt Laboratory Manual,
Section 111, Mechanical Analysis, 1951). Bulk density
and tension analysis were determized from 2-in. cores
obtained with the modified Sun Dimas or drive-type
sampler (Southern Forest Expeririental Station Occa-
sional Paper 135, 1954 ). (ASTIA)

397. APPLICATION OF A METHOD OF GAS
MICROANALYSIS TO THE STUDY OF
SOIL AIR
Hack, H. R. B.

Soil Science, v. 82, pp. 217-231, 1956

A micromethod for 0.01-cc samplzs uses a hypodermic
syringe inserted through a plastic sheet. At appreciable
depths in compact soil, results arc influenced by com-
paction.

398. A DIFFERENTIAL THERMAL ANALYSIS
OF SOIL HUMUS
Iri, H.
Soil and Plant Food, Tokyo, v. 2, pp. 33-34, 1956

399. DETERMINING HUMUS IN SOIL
Maton, A., Cottenie, A. H., van den Hende, A.
Mededelingen van de Landbouwhogeschool en de

Opzoekingsstations van de Staat te Gent, Belgium,
v. 21, pp. 175-193, 1956

Twenty-one soil samples were analyzed four times by
six methods: (1) Loss in weight upon caleining (a% ),
CO. (b% ), and H.O (¢% ) were determined. Humus =
(a—b—¢)%. (2) C was oxidized with N K.Cr.O;, accord-
ing to Walkley and Black. (3) C was oxidized with 0.1N
Ce(S0O,). according to Rubia Pacheco and Lépez-Rubio.
(4) C was oxidized with 0.IN KMnO, according to
Istscherekow. {5) C was oxidized with 8% K.Cr.O; ac-
cording to Anne. (6) The colorime ric method of Riehm
and Ulrich was modified: pulverized soil was treated with
concentrated H.SO,, then by K.Cr,0);, and heated at 120°
for 90 min; after cooling, a predetermined amount of
H.O was added; subsequently, the mixture was centri-
fuged and extinction determined at 600 mg. The method
was calibrated by determining C b7 elementary analysis.
Results of the six methods are comnpared with those of
clementary analysis.

400. DETERMINATION OF ORGANIC MATTER
IN SAND
Ryabov, L. L.
Stroitelnaya Promyshlennost, v. 34, no. 2,
pp. 37-38, 1956

The test proposed is a comparison of the mechanical
strength of sand baked at 100-150° C (to decompose the
acids) with that of unbaked sand.

401. CONDUCTOMETRIC DETERMINATION
OF CARBON
Torok, L.
Agrokémia és Talajtan, Hungary, v. 5, pp. 257-266,
1956 :

Carbon is oxidized and the CO, absorbed in Ba(OH).
soluticn. Resistance is measured with a Wheatstone
bridge.

402. RAPID TECHNIQUES FOR THE ANALYSIS
OF SOILS
Zaffanella, M. J. R.
Revista de investigaciones agricolas, Argentina,
v. 10, pp. 5-34, 1956

Rapid techniques are described for determination of
organic material, N, insoluble carbonates, etc. Results of
such analysis were compared with results of actual grow-
ing tests.

403. SEDIMENTARY CHARACTERISTICS OF
DUST STORMS, SORTING OF WIND-
ERODED SOIL MATERIAL
Chepil, W. S.

American Journal of Science, v. 255, pp. 12-22,
January 1957

404. REVERSING FOREIGN AID: SOIL SAMPLES
FOR ANTIBIOTIC RESEARCH
Chemical Week, v, 80, p. 90, February 16, 1957

405. GEOCHEMICAL PROSPECTING IN
CHIBOUGAMAU
Ermengen, S. V.
Canadian Mining Journal, v. 78, no. 4, pp. 99-104,
April 1957
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The copper-zine deposit of Chibougamau, Quebec, was
surveyed using soil sampling and limited amount of
water testing ncar main mineral deposit. The analytical
technique, soil sampling tools, and sample containers are
described. There is heavy metals’ distribution in soil pro-
file in the background area, and in the vicinity of min-
eralized bedrock. The regional distribution of heavy
metals in soil and humus is shown. (EI, 1958)

406. SMALL DRY BOX FOR SAMPLING
Fiebig, E. C,, Spencer, E. L., McCoy, R. N.
Analytical Chemistry, v. 29, p. 861, May 1957

407. OPROBOVANIE EKSPLUATATSIONNYKH
SKVAZHIN NA MAGNITEGORSKOM
RUDNIKE (SAMPLING OF SHOTHOLES IN
MAGNITOGORSK MINE)

Mogilevskii, G. B.
Gornyi Zhurnal, v. 132, no. 5, pp. 32-35, May 1957

The method of sampling, determination of possible
errors during sampling, and dependence of iron content
upon size of particles in drilling slime and stage of bail-
ing out hole are discussed. (EI, 1959)

408. FOR LAB OR FIELD USE: HAND-
OPERATED COMPACTOR PREPARES
SOIL SAMPLES
Engineering News-Record, v. 159, p. 318,
October 17, 1957

409. FOUNDATIONS FOR MILL CONSTRUCTION
ON CLAY AND PERMAFROST
Bronson, E. H.
Mining Engineering, v. 9, no. 11, pp. 1262-1267,
November 1957

Structural problems are discussed which were encoun-
tered in building a mining plant situated in the great
clay belt in the northern part of the Province of Quebec.
Testing by auger, laboratory testing of soil samples, cal-
culation of the bearing capacity of silt, and the influence
of vibration on clay are covered. (EI, 1958)

410. SAMPLING PROGRAMMES AND SAMPLING
INSTRUMENTS IN COAL MINES
[ABSTRACT]

Tomlinson, R. C.
Journal of Scientific Instruments, v. 34,
pp. 425426, November 1957
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411. NEW SAMPLER SPEEDS DESIGN OF
31,000,000-CU YD FILL
Anderson, H. V.
Civil Engineering, v. 29, no. 12, pp. 40-43,
December 1957

The sampler used in construction of the Great Salt
Lake Trestle is described. The principle of the sampler is
to insulate the core and protect it from sampler wall by
means of thin axial metal foils. The upper ends of foils
are attached to a piston brake mechanism above the core;
the lower ends unwind from 16 different rolls which are
held in sampler head. Foils are pulled through guides and
follow up along the perimeter of the core. (EI, 1958)

412. SYMPOSIUM ON VANE SHEAR TESTING
OF SOILS
1957
American Society for Testing Materials,
Philadelphia, Pa.
Special Technical Publication 193

At this symposium in Philadelphia, Pa., June 22, 1956,
the following papers were presented: “Introduction,” by
]. O. Osterberg; “Apparatus and Method of Vane Shear
Testing of Soils,” by H. J. Gibbs; “Deep Vane Tests in
Gulf of Mexico,” by C. W. Fenske; “Vane In-Place Soil
Shear Device Developed and Applied by Oregon State
Highway Department,” by W. C. Hill; “Use of Field
Vane Apparatus in Sensitive Clay,” by W. J. Eden and
J. J. Hamilton. ( EI, 1958)

413. CHEMICAL AND PHYSICOCHEMICAL
PROPERTIES OF SOIL HUMIC COLLOIDS.
HI. EXTRACTION OF ORGANIC MATTER
FROM SOILS
Choudhri, M. B., Stevenson, F. J.
Soil Science Society of America, Proceedings
of the, v. 21, pp. 508-513, 1957

The proportion of humic acid N extracted to total
organic N extracted was higher in 0.15M Na,P.O, ex-
tracts than in those of other reagents. Methods for re-
moval of silicate minerals and O prior to extraction of
humic acids were proposed as aids to extraction.

414, NEW APPROACH TO DETERMINATION
OF SHEAR STRENGTH OF CLAY BY
FALL-CONE TEST
Hansbo, S.

Royal Swedish Geotechnical Institute, Proceedings
of the, no. 14, 1957
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The region of failure created around a cone when drop-
ped into clay is studied both thecretically and experi-
mentally. Investigation of cone motion has also been
carried out. The relation is establist ed between depth of
cone penetration and undrained sl ear strength of clay.
(EI, 1958)

415. ORGANIC INGREDIENTS OF SOILS.
1. DETERMINATION OF THE ORGANIC
CARBON CONTENT OF SOILS AND
HUMUS EXTRACTS
Sarkadyi, J.
Agrokémia és Talajtan, Hungary, v. 6, pp. 311-319,
1957

A modification of Schollenberger’: method is described.
The chemical method is fairly accurate. Improved sam-
pling may provide morc homogene ty of the sample.

416. COLORIMETRIC METHOD FOR THE
DETERMINATION OF NITROGEN IN
SOIL AND IN PLANTS
Shchetinina, L. L., Butenko, V. A.
Pochvovedenie, 1957, no. 8, pp. 98-101, 1957

417. CHEMICAL DETERMINATION OF SOIL
ORGANIC MATTER
Silfverberg, L.
Royal Swedish Geotechnical Institute, Proceedings
of the, no. 15, 1957

Chemical constitution of soil organic matter, stage of
destruction of organic material, ard direct and indirect
methods with regard to difficultier in determining rela-
tively small amounts of organic matter in clays and other
finc grained soils are considered. The results of testing
methods on their usefulness for ireotechnical purposes
are presented. ( EI, 1958)

418. USE OF PHENYLANTHRANILIC ACID IN
HUMUS DETERMINATION BY THE
I. V. TYURIN METHOD
Simakov, V. N,
Pochvovedenie, 1957, no. 8, pp. 72-73, 1957

419. ON YIELDING OF SOILS&
Roscoe, K. H., Schofield, A. N., Wroth, C. P.
Géotechnique, v. 8, no. 1, pp. 22-53, March 1958

Hvorslev's equation for shear strength of clay is shown
to define surface in space of three variables. Paths taken
by samples in differing tests can be correlated if boundary
energy correction is applied. At the critical voids ratio
state, nnlimited deformation can take place while varia-
bles remain constant. Analysis is made of the results of
triaxial tests on clay and on silt and sand. Tests are con-
ducted on granular media in simple shear apparatus.
(EI, 1958)

420. A CRITICAL REVIEW OF SELECTED
LITERATURE RELATING TO THE
VIBRATORY CUTTING, PENETRATION
AND COMPACTION OF SOILS
Cowin, S. C., Kondner, R. L., Ayre, R. S.
April 1, 1958
Johns Hopkins University, Baltimore, Md.
TR 4, DA 22-079-eng-210
AD-200,148

This is a review of the literature in soil mechanics, soil
physics, engineering and agriculture, relating to the vi-
bratory cutting, penetration and compaction of soils. The
literature references were previously collected and re-
ported in Bibliography Relating to Vibratory Cutting,
Penetration and Compaction of Soils, and Supplement
thereto (AD-160,028, AD-200,147). However, some new
material is used in this review. A bibliography contains
all the references used, which were selected on the basis
of outstanding and/or historical interest, or as typical
examples of the literature. The order of this discussion
is from the general literature to the specific reference
dealing with a subject of the review. Thus, the discussions
of soil behavior under dynamic loading and soil-problem
modeling are followed by the discussions of vibratory
cutting, penetration and compaction of soil. A review of
the literature on vibrated concrete that may be of interest
to the principal subjects is included. (ASTIA)

421. IN-PLACE DENSITY TESTS OF COHESION-
LESS COARSE-GRAIN BASE-COURSE
MATERIAL
Griffin, D. F.

ASTM Bulletin, no. 230, pp. 31-38, May 1958

The evaluation of sand cone apparatus to measure
in-pluce densities of soils is discussed. Data for Montalvo
base course material from the bed of Santa Clara River
near Montalvo, Calif., which is essentially a cohesionless
mixture of rock and sand, are presented. (EI, 1958)
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422. DON'T IGNORE SOIL STUDIES
Morris, M. D.
Public Works, v. 89, no. 5, pp. 112-119, 177-181,
May 1958

Papers from a symposium on practical applications of
soil behavior include the following: “Foundation Explo-
rations, Drilling and Sampling,” by D. M. Greer, pages
112-113; “Role of Soils Testing,” by P. C. Rutledge, pages
113-114; “Engineering in Construction Control,” by J. D.
Welch, pages 114-115; “Equipment for Soils Studies,” by
M. D. Morris, page 115; “Soil Tests and Highway Loca-
tion, Design and Construction,” by T. D. Lewis, pages
115-116; “California Bearing Ratio Test,” by O. J. Porter,
page 116; “Soils Studies for Piles,” by G. Wheeler, page
116; “Soils Studies Prior to Bridge Construction,” by T. R.
Dames, pages 117-118; “In Planning for Tunnels, Use
Soils Studies,” by O. Singstad, page 118; “Soil Investiga-
tions for Earth Dam Design and Construction,” by H. G.
Holtz, pages 118-119; “Soils Studies for Design and Con-
struction of Buildings,” by S. M. Olko and H. A. Olko,
pages 119, 177; “What’s New in Soils Stabilization,” by
T. W. Lambe, pages 177-179; “Application of Aerial
Photographic Interpretation to Engineering Soils Studies,”
by D. R. Lueder, pages 179-181. (EI, 1958)

423. SOIL SAMPLING
Bichan, W. J.
Canadian Mining Journal, v. 79, no. 6, pp. 81-87,
June 1958

Field procedures and costs, and comparative merits of
different methods of geochemical soil analysis are given.
Patterns and methods of sampling soils are described as
well as overburden over ore body. ( EI, 1959)

424. FUNDAMENTALS OF GEOCHEMISTRY
Nagy, B.
Oil and Gas Journal, v. 56, no. 26, pp. 126-128,
June 30, 1958; no. 28, pp. 155-156, 158-160,
July 14, 1958; no. 30, pp. 265-266, 269, July
28, 1958; no. 32, pp. 146-148, 151, August 11,
1958; no. 34, pp. 132133, 136-139,
August 25, 1958

Evolution of organic compounds in primitive earth,
modern principles of development of sedimentary rocks,
the effect of climatic variations on development of sedi-
mentary rocks and of organic deposits, and the physics
and chemistry of the sedimentary basin are discussed.
Microbial chemistry of soils and the application of geo-
chemical methods to research for oil and gas are con-
sidered. (EI, 1958)
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425. AMPHIBIOUS RIG SAMPLES SOILS
Engineering News-Record, v. 161, p. 1086,
September 18, 1958

426. SOIL BEHAVIOUR DURING SHEAR
Wroth, C. P.
Engineering, v. 186, no. 4829, pp. 409-413,
September 26, 1958

Equations of M. J. Hvorslev for shear strength of satu-
rated remolded clay are discussed. The method of pre-
senting results in three-dimensional form can be extended
to cover the case of standard triaxial machines using three
comparable parameters. For all tests except drained ones
on heavily overconsolidated clays or dense sands, the
peak-applied shear stress can be accurately estimated.
(EI, 1958)

427. THE CHARACTERISTIC OF ORGANIC
MATTER IN NEW SOIL FORMATION
Cherepanova, M. N.

Doklady Moskouvskoi Selskokhoziaistvennoi
Akademii Imeni K. A. Timiriazeva, Nauchnyy
Konferentsii, no. 34, pp. 160-164, 1958

It is shown that the accumulation of humic acid and
humus in soils depends upon the formation process.
Methods are described for extraction and separation of
compounds from organic matter.

428. CHEMICALS, HUMUS, AND THE SOIL
Hopkins, D. P,
Chemical Publishing Company, Inc., New York,
N.Y., 1958

429. SOIL CHEMICAL ANALYSIS
Jackson, M. L.
Prentice-Hall, Inc., New York, N.Y., 1958

430. MECHANICAL DISTURBANCES IN CLAY
SAMPLES TAKEN WITH PISTON SAMPLERS
Kallstenius, T.

Royal Swedish Geotechnical Institute of
Stockholm, Proceedings of the, no. 16, 1958

A comparison made between six current types of piston
sampler in deep layer of post-glacial clay indicates that
sample quality is mainly influenced by sampler in the
following ways: disturbances of soil inside and outside
sampler are caused by friction between soil and sampler
wall, and outside disturbances are caused by displace-
ment. Corrective methods are given. ( EI, 1959)



JPL ASTRONAUTICS INFORMATION SEARCH NO. 464

SOIL — PROPERTIES, SAMPLING, TESTING., AND ANALYSIS

431. THE EXTRACTION OF HUMIC SUB-
STANCES FROM VARIOU: SOILS
Kretschmer, H.

Wissenschaftliche Abhandlungen der Deutchen
Akademie der Landwirtschafiwissenschaften zu
Berlin, Germany, no. 37, pp. 224-225, 1958

Partial and total extractions arc compared. A 1% solu-
tion of NaOH is used, and photoiaetric examination is
made.

432, EVALUATION OF VARIOUS METHODS
FOR THE DETERMINATION OF ORGANIC
CARBON AND DEGREE OF REDUCTION
OF THE ORGANIC MATTER
Messineva, M. A.

Geologiia Nefti, Prilozhenie, USSR, v. 2, no. 8,
pp- 123-136, 1958

Gravimetric and volumetric metliods were used in ad-
dition to titration with K.Cr.O.

433. CHROMATOGRAPHIC ANALYSIS OF
HUMUS
Mikhzewski, S.
Zeszyty Naukowe Wyzszej S: koly Rolniezej,
Wroder, Rolnictwo, no. 6, pp. 120-125, 1958

Five zones were found in all samples of soils. The
height of one zone was proportion.l to the C content in
the sample.

434. HUMUS OF BLACK VOLCANIC ASH SOIL
Shinagawa, A.
Kagoshima Diagaku Négakuu Gakujutsu Hékoku,
no. 7, pp. 172-176, 1958

Two kinds of humic acid from soils of old and more
recent eruptions are compared by «bsorption spectra (IR
through UV), Xoray diffraction, C/H and C/N ratios,
and methoxyl content.

435. GEOCHEMICAL STUDY OF SOIL CON-
TAMINATION IN THE COEUR D’ALENE
DISTRICT, SHOSHONE COUNTY, IDAHO
Canney, F. G,

Mining Engineering, v. 11, pp. 205-210,
February 1959

Soil sampling is included.

436. SYMPOSIUM ON APPLICATIONS OF SOIL
TESTING IN HIGHWAY DESIGN AND
CONSTRUCTION
May 1959
American Society for Testing and Materials,
Philadelphia, Pa.

Technical Publication 239

Included are discussions on the following topics:
“Examples of Highway Soil Engineering,” by E. S. Barber,
pages 3-25; “Experience with Core Drilling Machines,
Power Augers, and Electrical Resistivity on Pennsylvania
Turnpike,” by D. G. Shurig and E. J. Yoder, pages 26-45;
“Soil Exploration and Mapping Cooperative Project in
Ilinois,” by N. Chryssafopoulos, pages 46-54; “Investi-
gation of Banded Sediments Along St. Lawrence North
Shore in Quebec,” by R. W. J. Pryer and K. B. Woods,
pages 55-69, (discussion) pages 70-73; “Value of Soil Test
Data in Local and Regional Road Planning,” by M. Ekse,
pages 74-88; “Laboratory Methods of Compacting Gran-
ular Soils,” by E. J. Felt, pages 89-110; “Ohio’s Typical
Moisture-Density Curves,” by J. G. Joslin, pages 111-118;
and “Index of Compaction Characteristics,” by J. L. McRae,
pages 119-123, (discussion) pages 124-127. (EI, 1959)

437. CONGRESO PANAMERICANO DE MECHA-
NICA DE SUELOS Y CIMENTACIONES
1st-MEMORIA 1959 (PROCEEDINGS OF
FIRST PANAMERICAN CONFERENCE ON
SOIL MECHANICS AND FOUNDATION
ENGINEERING IN MEXICO CITY,
SEPTEMBER 1959)

Panamerican Congress, Mexico, D. F.

About 50 papers in English and Spanish are included.
(EI, 1961)

438. STATISTICAL STUDY OF SOIL SAMPLING
Thornburn, T. H., Larsen, W. R.
American Society of Civil Engineers, Proceedings
of the, v. 85 [SM5 (Journal of the Soil Mechanics
and Foundations Division), paper 2210], pp. 1-13,
October 1959; (discussion by J. A. Focht, Jr.)
v. 86 [SM2, paper 2459], p. 105, April 1960;
(reply) v. 86 [SMG, paper 2696], pp. 87-88,
December 1960

439. SUBSURFACE EXPLORATIONS IN
PERMAFROST AREAS
Cass, J. R, Jr.
American Society of Civil Engineers, Proceedings
of the, v. 85 [SM5, paper 2212], pp. 3141,
October 1959; (discussion) v. 86 [SM3, paper
2538], pp. 63—67, June 1960
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440. SAMPLING DEVICES FOR WATER AND
SOIL
Merritt, W. F., Parsons, P. J.
In “Disposal of Radioactive Wastes. Conference
Proceedings, Monaco, November 16-21, 1959,
Volume I1,” pp. 329-338
International Atomic Energy Agency, Vienna

Movement of radioactivity below ground is monitored
at Chalk River by several methods. Sealed aluminum
pipes are set in the ground down to the glacial till. A
battery-operated Geiger counter is lowered down the
pipe on a cable. It can detect activity of 20 to 50 dpm/ml
dissolved in ground water. A portable y-ray spec-
trometer is being developed for use in these dry wells.
Ground water is sampled at fixed depths by Alundum
thimbles connected to the surface by polythene tubing.
Samples are withdrawn into an evacuated flask. Several
thimbles can be taped to a rod that is positioned inside a
casing driven to the required depth; the casing is then
withdrawn, leaving the thimbles in position in the soil.
Porous bronze piezometers can be pressed or driven to
any depth in the absence of rock. Water passes freely
through the bronze and is withdrawn into an evacuated
flask. Multiple samples of soil may be taken at a series of
preselected depths in one hole by samplers set inside
connected section of drill rod. Each sampler is a hollow
rod pierced by slits which are closed during drilling by a
piston. For sampling, the piston is slightly withdrawn and
the rod twisted. A second piston, attached to the first, is
then drawn up to close the slots and the string of samplers
is lifted from the hole. Undisturbed samples of sand are
taken below the water table by a sampler containing an
air bell which enables the sample to be withdrawn into
an air cavity and be held in the tube by air pressure while
the sampler is being brought to the surface. (NSA, 1961,
#3759)

441. METHOD FOR OBTAINING SOIL-SAMPLE
VOLUMES IN STONY SOILS
McLintock, T. F.
Journal of Forestry, v. 57, no. 11, pp. 832-834,
November 1959

Recent studies of soil properties in the spruce-fir region
of Maine indicate that the sand-pit method of obtaining
soil samples of known volume is superior to any other
system. Plaster cast, fluid, and sand methods of testing
are described. (EI, 1960)
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442. UNDRAINED STRENGTH OF COMPACTED
CLAYS AFTER SOAKING
Seed, H. B., Chan, C. K.
American Society of Civil Engineers, Proceedings
of the, v. 85, pt. 1 [SM6, paper 2293], pp. 31-47,
December 1959

Effects of soil structure, molding water content, the
method of compaction on strength of compacted clay
after soaking, and the relationships between initial com-
position and strength after soaking are discussed. (EI,
1961)

443. STRONTIUM 90 DISTRIBUTION AS DETER-
MINED BY THE ANALYSIS OF SOILS
Alexander, L. T.

In “Fallout From Nuclear Weapons Tests, Volume
L” pp. 278-371

Joint Committee on Atomic Energy, Washington,
D.C., 1959

(Available from U.S. Government Printing Office,
Washington, D.C.)

Most strontium-90 reaches the surface of the Earth in
the water brought down from the air by rain and snow.
Most soils retain strontium-90 against leaching by rain
water in the same way that they retain the plant nutrient
element calcium. There is a gradual movement of the
element downward in proportion to the amount of water
passing through the soil into the ground water. The
process is very slow and even in areas of high rainfall it
takes several years to move strontium-90 downward a few
inches. Because of this retention, properly selected soils
can give a good integrated value of the strontium-90 that
has fallen to the ground in a selected location. A world-
wide soil sampling program has been carried out to
determine how much strontium-90 has reached the surface
of the earth in the various latitudes and rainfall belts.
Sampling and analytical procedures are discussed. Data
are tabulated on the strontium-90 values for samples
collected during 1958. Data are included on the total
precipitation in each region from 1953 through 1958.
(NSA, 1960, #6114)

444. COMPARISON OF SEVERAL METHODS
FOR THE DETERMINATION OF ORGANIC
CARBON IN SOILS
Boratynski, K., Roszyk, E.

Zeitschrift Pflanzenerndhrung Diingung
Bodenkunde, v. 84, pp. 133-137, 1959

Four chromic acid methods and one permanganate
method are compared on 49 different surface soils.
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445. RELATION OF WALKLEY AND BLACK
VALUES TO ORGANIC CARBON IN
INDIAN SOILS
Dewan, R. S., Sen, A,, Rewari, R. B.

Indian Society of Soil Science, Journal of the,
v.7, pp. 103-113, 1959

Some 300 surface soils were exainined by the chromic
acid method and the dry combustion method, and a cor-
relation in the values sought. It was concluded that a
factor used to calculate organic © from Walkley and
Black values should be higher for soils containing car-
bonates. Eight references.

446. SPECTROPHOTOMETRIC METHOD OF
DETERMINING THE QUANTITIES OF
HUMIC ACIDS IN PEATS AND
PEAT-BOG BOILS
Drozdova, T. V.

Pochvovedenie, 1959, no. 7, pp. 81-84, 1959

The Tyurin method and the more rapid Welte method
give similar results.

447. A NEW METHOD FOR CONTINUOUS
DETERMINATION OF CARBON AND
NITROGEN IN ORGANIC MATTER
T# Jang Hsiieh Pao, v. 6, pp. 262-265, 1959

After heating with 5% H.SO, to destroy carbonates,
the soil or fertilizer sample is digested with powdered
K.Cr.O; and concentrated H.SO,. CO. evolved from the
decomposition of organic matter is washed in 10% H.SO,
containing Ag.SO,, and led throigh a condenser to a
standard solution of 0.4N Ba(OH) .. The excess Ba{OH).
is titrated with 0.1N HC1 (phenvlphthalein indicator).
The milliequivalents of Ba(OH ), consumed for the neu-
tralization of H,CO. multiplied by 0.01035 gives the
amount of organic matter in g in he sample. The digest
is then used for the successive det rmination of N by the
usual distillation method after excess alkali is added.

448. OB OPREDELENII VOZDUKHNASYSH-
CHENNOSTI I VODONASYSHCHENNOSTI
V PEREKHODNOI ZONE PRI PROSACHIV-
ANII VODY V POCHVU (DETERMINATION
OF AIR AND WATER SATURATION IN
TRANSITION ZONE OF INFILTRATION
OF WATER INTO SOIL:
Chernyi, I. A., Chen, C.-S. (Chen Chzhun-Syan)

Akademiya Nauk SSSR, Izvestiya, Otdelenie
Tekhnicheskikh Nauk, Mekhanika i Mashinos-
troenie, no. 1, pp. 54-59, January-February 1960

The expression of two-phase liquid motion in a porous
medium without capillary pressure is presented, taking
into account bulk forces. (EI, 1961)

449. OB IZLUCHENII UPRUGOI VOLNY PRI
SFERICHESKOM VZRYVE V GRUNTE (ON
THE EMISSION OF AN ELASTIC WAVE
FROM A SPHERICAL EXPLOSION
IN THE GROUND)

Zvolinskii, N. V.

Prikladnaya Matematika i Mekhanika, v. 24, no. 1,
pp- 126-133, January-February 1960

(Translation available in PMM; Journal of Applied
Mathematics and Mechanics, v. 24, no. 1,

pp. 166-176, 1960)

Previous work by the author and others on dynamics
of soils is developed further. A study is made of an elastic-
plastic medium, depending on the effect of compaction,
during which the flow of material in an incompressible
state achieves a property similar to internal friction. The
propagation of the shock wave is described. (EI, 1961)

450. RHIZOSPHERE
Brown, M. E., Jackson, R. M.
Chemistry and Industry, pp. 140-142;
(discussion) 142-143, February 6, 1960

Abstracts are given of two papers concerned with soil
microorganisms.

451. ON DISTRIBUTION OF PORE WATER
PRESSURE IN SOIL DURING ELECTRO-
OSMOTIC PROCESS
Mise, T.

Japan Society of Civil Engineers, Trans-
actions of the, no. 67, pp. 4248, March 1960

Several apparatus for measuring pore water pressure
in soil were designed and used. According to a new theory
presented, variation of distribution of pore water pressure
was chiefly caused by junction of pH in soil mass and
difference of speed of electro-osmosis between the right
side and left side of this zone. (EI, 1961)
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452. COMMERCIAL LABORATORY AND
ADVISORY PROCEDURES IN SUB-
TROPICAL AGRICULTURE
Wolf, B.

Journal of Agriculture and Food Chemistry, v. 8,
pp. 96-99, March 1960

Soil sampling is considered.

453. AKTIVNOE VOZDEISTVIE NA VERKHNII
SLOI POCHVY 1 VLIYANIE ETOGO
FAKTORA NA TEPLOVOI REZHIM EE
(ACTIVE EFFECTS ON TOP SOIL AND
THEIR INFLUENCE ON ITS
TEMPERATURE CONDITIONS)
Chudnovskii, A. F.

Inzhenerno-Fizicheskii Zhurnal, v. 3, no. 4,
pp. 23-29, April 1960

Determination of the temperature field in soil exposed
or not exposed to such effects as crumbling, packing, etc.,
is discussed. It is assumed that temperature change is
sinusoidal about its average daily value at certain height
above soil, and that damping is proportional to distance
below the surface. (EI, 1961)

454. SOIL STRUCTURE AND THE STEP-STRAIN
PHENOMENON
Trollope, D. H., Chan, C. K.
American Society of Civil Engineers, Proceedings
of the, v. 86 [SM2, paper 2431], pp. 1-39, April
1960; (discussion) [SM4, paper 2586],
pp- 99-100, August 1960; [SM5, paper 2636],
pp. 133-136, October 1960; [SM6, paper 2696],
pp. 93-94, December 1960; (reply) v. 87
[SM3, paper 2839], pp. 111-114, June 1961

455. OPREDELENIE STSEPLENIYA I NESUSH-
CHEI SPOSOBNOSTI TORFYANYKH
OSNOVANII SFERICHESKIM SHTAMPOM
(DETERMINATION OF COHESION AND
CRITICAL LOAD OF PEAT SOIL
FOUNDATIONS BY MEANS OF
SPHERICAL PROBES)

Vinokurov, F. P., Skvortsov, B. P., Teterkin, A. E.
Inzhenerno-Fizicheskii Zhurnal, v. 3, no. 4
pp. 49-53, April 1960

The results are presented of laboratory and field tests,
taking into account relaxation of cohesion forces in time,
thus avoiding exaggerations inherent in other methods.
(English summary) (EI, 1961)
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456. DEFORMATION OF SOILS BY GLACIER
ICE AND INFLUENCE OF PORE
PRESSURES AND PERMAFROST
Mathers, W. H., Mackay, J. R.

Royal Society of Canada, Transactions of the,
Section 1V, v. 64, pp. 27-36, June 1960

Deformation of unconsolidated material by glacier ice
seems commonly related to the actively moving ice mar-
gin where the surface slope of ice was probably steepest.
High pore pressures which developed in soil may have
facilitated thrusting by reduction in shear strength of the
soils. The presence of permafrost and its aggradation and
degradation on land and under sea in relation to shearing
strength and development of pore pressures are discussed.
(EI, 1961)

457. SOIL THERMAL RESISTIVITY STUDIED
Electrical World, v. 154, pp. 45-46+, July 18, 1960

458. ELECTRONICS PROBES NATURE; EARTH
Bushor, W. E., Wolff, M. F.
Electronics, v. 33, pp. 73-77, July 29, 1960

459. VLIYANIE PEREMENNOGO KHARAKTERA
TEPLOFIZICHESKIKH KHARAKTERISTIK
POCHV PO IKH PROFILYU NA
TEMPERATURU POCHVY (VARIATION OF
THERMAL CHARACTERISTICS OF SOILS
ACCORDING TO THEIR PROFILE AND
ITS EFFECT ON SOIL TEMPERATURE)
Chudnovskii, A. F.

Inzhenerno-Fizicheskii Zhurnal, v. 8, no. 7,
pp. 51-39, July 1960

The cffect of variable thermal characteristics on the
temperature field of soil is discussed. A solution of the
problem for the case of linear dependence of the heat
conductivity cocfficient on the depth of soil layer is given.
(English summary) (EI, 1961)

460. APPAREIL POUR LA MESURE DE LA
PERMEABILITE DANS LE TERRAIN EN
PLACE (APPARATUS TO MEASURE
PERMEABILITY OF SOIL IN THE FIELD)
Brillant, J.

Genie Civil, v. 137, no. 15-16, pp. 339-341,
August 1-15, 1960

The law of Darcy and the method of Lafranc for testing
the permeability of natural soils are cited. The inaccuracy
of the testing method is shown. The new apparatus com-
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prises a bell-float movable in a tube which is sunk into soil
and is attached to a cable by a ball-valve. Extent aund speed
in seconds of immersion of the bell : re registered. The for-
mula for interpretation of results is presented. (EI 1961)

461. EEN REGISTRERENDE KOMPAS
HELLINGMETER (A RECORDING
COMPASS CLINOMETER)

Plankeel, F. H., von der Sluis J. P.
Geologie en Mijnbouw v. 22, no. 8, pp. 326-329,
August, 1960

A continuously recording compass clinometer for use
with a punchcorer was developed to obtain orientation of
seabottom core samples taken in 1000 m of water by
recording compass reading and angle and direction of
inclination. (EI, 1961)

462. RESEARCH CONFERENCE ON SHEAR
STRENGTH OF COHESIVE SOILS,
BOULDER, COLO., JUNE. 13-17
[ABSTRACTS OF PAPER5]

Civil Engineering, v. 30, p. 104, August 1960

463. STABILIZATION OF POORLY REACTING
SOILS
Herzog, A.
Constructional Review, v. 33, no. 9, pp. 32-36,
September 1960

Compressive testing of soil samples mixed with cement
and water after being cured for seven days and sub-
merged in water for four hours is discussed. Tables show
the results with various cement rat:os. Results with labora-
tory samples were compared with those of road samples.
The use of calcium chloride for improving the response of
poorly reacting soils to cement wddition is considered.
The testing of sodium metasilicat and ferric chloride as
alternative additives is suggested. (EI, 1961)

464. MEASUREMENT OF RELATIVE DENSITY
OF SAND
Kitago, S., Kozaki, F.
ASTM Bulletin, no. 248, pp. 3640,
September 1960

A proposal for a procedure to obtain maximum and
minimum densities is derived from the Bureau of Recla-
mation method. Tt eliminates spec al apparatus and highly
skilled operators. Work was done in connection with field
study on a simplified cone penetiation test in deep sand
layers to examine the relation be ween penetration char-

acteristics, shearing strength, and relative density of sand,
whicl: necessitated a practical method applicable to co-
hesionless soil. (EI, 1961)

465. GEOCHEMICAL TECHNIQUES; A REVIEW
Riddell, J. E.
Canadian Mining and Metallurgical Bulletin,
v. 53, pp. 765-768, October 1960

466. COAL SAMPLER GETS TO BOTTOM
OF HEAP
Electrical World, v. 154, p. 57, November 28, 1960

467. ROUTINEBESTIMMUNG VON FREIER
KIESELSAEURE IM PHOSPHORSAEUREAUF-
SCHLUSS (ROUTINE DETERMINATION OF
FREE SILICIC ACID BY PHOSPHORIC
ACID DECOMPOSITION)

Schmidt, K. G.
Staub, v. 20, no. 11, pp. 404-411, November 1960

Stazubforschungsinstitut  ( Dust Research Institute )
method for determination of free silicic acid in rock and
carth substances by use of phosphoric acid decomposition
provides the most accurate technique currently available.
X-ray analysis may be superior for combustion products.
SiC- and fluorine-containing materials are best deter-
mincd by optical means. (EI, 1961)

468. CORRELATIONS BETWEEN SOIL-
MOISTURE DEPLETION, SOLAR
RADIATION AND OTHER ENVIRON-
MENTAL FACTORS
Stearns, F. W., Carlson, C. A.

Journal of Geophysical Research, v. 65, no. 11,
pp. 3727-3732, November 1960

Data were obtained in upland meadow on loessial soil.
The highest correlations of single factors with moisture
loss were obtained with soil temperature, evaporation
pan data and solar radiation. Values for air temperature,
vapor pressure deficit, humidity, and wind were progres-

sively lower. (EI, 1961)

469. OB OSNOVNYKH PREDSTAVLENIYAKH
DINAMIKI GRUNTOV (BASIC CONCEPTS
IN SOIL DYNAMICS)
Grigoryan, S. S.
Prikladnaya Matematika i Mekhanika, v. 24, no. 6,
pp. 1057-1072, November-December 1960
(Translation available in PMM; Journal of Applied
Mathematics and Mechanics, v. 24, no. 6,
pp. 1604-1627, 1960)
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A detailed evaluation of a mathematical model for de-
scribing motion of soil-type media is presented, as well as
related thermodynamic problems. (EI, 1961)

470. SOIL COMPACTION AND PROOF-ROLLING
OF SUBGRADES
1960
National Research Council, Highway Research
Board, Washington, D.C.
Bulletin 2254

The following papers were presented at the Council’s
39th annual meeting held in Washington, D.C., January
11-15, 1960: “Full-Scale Compaction Studies at British
Road Research Laboratory,” by W. A. Lewis, pages 1-11;
“Proof-Rolling of Subgrades,” by W. J. Turnbull, and C. R.
Foster, pages 12-22; “Hydraulic Fill Compaction,” by
O. Stokstad, and K. Allemeier, pages 23-29; “Rapid Deter-
mination of Liquid Limit of Soils by Flow Index Method,”
by H. Y. Fang, pages 30-35. (EI, 1961)

471. SOME PREDICTIONS AS TO THE POSSIBLE
NATURE AND BEHAVIOR OF THE
LUNAR SOILS
Ryan, J. A.
December 20, 1960
Douglas Aircraft Co., Inc., Santa Monica, Calif.
Engineering Paper 1111, presented at the First
International Conference on the Mechanics of Soil-
Vehicle Systems, Turin, Italy, June 1961

The first manned landings will most likely be made on
the Moon. Any anticipation of problems that may be en-
countered during lunar landings depends on information
obtained prior to such landings. To ascertain the possible
nature and behavior of lunar soils, the following are pre-
sented: (1) a brief description of the lunar surface envi-
ronment; (2) an outline of present ideas regarding lunar
soil characteristics; and (3) consideration of the lunar
environmental effects on soil behavior.

472. COMPUTER SOLUTION OF PRESSURE
DISTRIBUTION PROBLEM
Stoll, U. W,
American Society of Civil Engineers, Proceedings
of the, v. 86 [SM6, paper 2670], pp. 1-9,
December 1960

A general computer method for solving vertical pres-
sure distribution problems encountered in applied soil
mechanics is presented. An attempt is made to retain di-
rect equivalence between the physical problem and re-
quired computer notation and logic. A possible computer
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flow diagram and a specific Fortran program for the
computer used are given. (EI, 1961)

473. STRESS CONDITIONS IN TRIAXIAL
COMPRESSION
Balla, A.
American Society of Civil Engineers, Proceedings
of the, v. 86 [SM6, paper 2684], pp. 57-84,
December 1960

Investigation of stresses and deformations occurring in
a test specimen during a triaxial compression test is used
to determine shearing strength of soil. The influence of
end restraint on cylindrical test specimens, exerted by stiff
loading plates with any degree of roughness, is considered
by the introduction of simplified roughness function. Nu-
merical solutions are given for a test specimen with length-
diameter ratio of 2.0 and for maximum roughness of plates.
(EI, 1961)

474. WATER FLOW THROUGH SOIL PROFILE
AS AFFECTED BY LEAST PERMEABLE
LAYER
Swartzendruber, D.

Journal of Geophysical Research, v. 65, no. 12,
pp. 4037-4042, December 1960

Water movement through a water-saturated soil profile
is analyzed on the basis of Darcy’s law for sectionally con-
tinuous hydraulic conductivity along one-dimensional,
downward flow path. The resulting relationships are used
to assess the effect of the least permeable layer on flow
through the profile. Hydraulic conductivity of the least
permeable layer does not, of itself, control flow. (EI, 1961)

475. WET-COMBUSTION APPARATUS AND
PROCEDURE FOR ORGANIC AND
INORGANIC CARBON
Allison, L. E.

Soil Science Society of America, Proceedings
of the, v. 24, pp. 36-40, 1960

Oxidation of C to CO, is followed by passing the CO,
through KI, Ag,SO,, concentrated H.SO,Zn, and anhy-
drone in succession. Thereafter, CO. is absorbed on
Mikohbite in a Nesbitt bulb and determined by weighing.

476. SIMPLE, RAPID AUTOMATIC MICRO-
DUMAS APPARATUS FOR NITROGEN
DETERMINATION
Gustin, G. M.

Microchemical Journal, v. 4, pp. 43-54, 1960
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The apparatus is extremely compact and accurate. An
absorption chamber of magneticaliy stirred caustic and
a 5-cc measuring syringe are used. Six analyses per hour
on organic samples of 1-10 mg can determine N down
to the 0.01% level.

477. RESEARCH AND APPLICATION OF SOIL
TESTING FOR ORGANIC SOILS
Hortenstine, C. C., Forsee, W, T.

Soil and Crop Science Society of Florida,
Proceedings of the, v. 20, pp. 363-370, 1960

478. EXPERIMENTAL INVESTIGATION OF
STOCHASTIC DISCONTINUOUSLY
NON-HOMOGENEOUS MEDIUM
Krzyszton, D., Rogowski, L.

Académie Polonaise des Scieaces, Bulletin,
Serie des Sciences Techniques, v. 8, no. 6,

pp. 269-272, 1960

The mechanics of loose media are considered as a
stochastic problem. Experimental verification of the law
of formation of subsidence basins in two different media
was realized by discharging from narrow slit pure sand
and sand interlayed with horizontal layers of mica scales.
The equations of the profiles are compared with the ex-
perimental data. (EI, 1961)

479. A METHOD OF STUDYING THE QUALI-
TATIVE COMPOSITION OF ORGANIC
MATTER IN SOIL SOLUTIONS
Aleksandrova, 1. V.

Pochvovedenie, 1960, no. 11, pp. 85-87, 1960 (in
Russian with English summary)

(Translation available in Societ Soil Science, 1960,
no. 11, pp. 1218-1221, 1961)

The method of paper chromatography reveals the
presence of low molecular organi: acids, aromatic sub-
stances like the polyphenols, amino acids, and uronic
acids in solutions both from lowland and from upland
peat. In addition, they contain very low concentrations
of purely humus substances. Judging by the composition
and nature of the organic compounds present in the solu-
tions, they may well be involved in a number of processes
(decomposition of minerals, creation of organic mineral
complexes, plant nutrition, stimul: tion of plant growth).
Additional work will have to be dcne to develop methods
of studying individual organic substances before they can
be determined quantitatively. These methods may be
tested for investigation of soluticns from mineral soils,

water reservoirs, ground and surface water. (BA, v. 38,
1962, #15,770)

480. DETERMINATION OF AMMONIA
EVOLVED FROM SOIL
Makarov, B. N.
Pochvovedenie, 1960, no. 8, pp. 98-99, 1960 (in
Russian with English summary)
(Translation available in Soviet Soil Science, 1960,
no. 8, pp. 882-884, 1961)

481. IMPROVED METHOD FOR DETERMINING
ADSORBED AMMONIA IN THE SOIL
Dashevskiy, D. L.

Pochvovedenie, 1960, no. 8, pp. 100-105, 1960 (in
Russian with English summary)

(Translation available in Soviet Soil Science, 1960,
no. 8, pp. 885-891, 1961)

482, CONFERENCE ON METHODS OF
STUDYING HUMUS
Kononova, M. M., Belchikova, N. P.,
Aleksandrova, L. V.
Pochvovedenie, 1960, no. 11, pp. 110-111, 1960
(in Russian with English summary)
(Translation available in Soviet Soil Science, 1960,
no. 11, pp. 1243-1245, 1961)

483. COLORIMETRIC DETERMINATION OF
SOIL ORGANIC MATTER
Perrier, E. R., Kellogg, M.
Soil Science, v. 90, pp. 104-106, 1960

Soil was oxidized with Cr.O; in H.SO, and this solution
mixed with a solution of sym-diphenylcarbazide, which
reacts with excess Cr.O;. The violet solution follows Beer’s
law at 540 mp for several minutes. Analyses of 36 soils
are reported.

484. RHEOLOGICAL SHEAR AND CONSOLIDA-
TION BEHAVIOR OF CLAY SOILS.
PROGRESS REPORT TO OFFICE OF
NAVAL RESEARCH, DEPARTMENT OF
NAVY, WASHINGTON, D.C.

Schmid, W. E., Klausner, Y., Whitemore, C. F.
1960

Princeton University, Dept. of Civil
Engineering, N. J.

Progress Report
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The following papers are included: “Introduction,”
W. E. Schmid, 6 pages; “Volume Rheology of Two-Phase
System,” Y. Klausner, 9 pages; “Mechanical Behavior of
Soils,” Y. Klausner, 26 pages; “Rheological Failure Theory
for Clay Soils,” W. E. Schmid, 62 pages; “New Instru-
mentation for Triaxial Test,” C. F. Whitemore, 73 pages.
(EI, 1961)

485. BASES AND FOUNDATIONS ON FROZEN
SOIL
Tsytovich, N. A.
1960
National Academy of Sciences, National Research
Council, Highway Research Board,
Washington, D.C.
Special Report 58

Fundamentals of foundation design for structures
erected on frozen soils and special problems of founda-
tion construction procedures and of maintenance of
structures on frozen soils are discussed, as well as techni-
cal measures against harmful influences of changes which
occur in soils during their freezing and thawing. Trans-
lation from Russian. 93 references. ( EI, 1961)

486. PRECONDITIONING AND STABILIZING
SOILS BY LIME ADMIXTURES
1960
National Academy of Sciences, National Research
Council, Highway Research Board,
Washington, D.C.
Bulletin 262

The following papers were included in the 39th annual
meeting held January 11-15, 1960, in Washington, D.C.:
“Lime Stabilization Using Preconditioned Soils,” by W. H.
Taylor, Jr., and A. Arman, pages 1-19; “Lime Fixation in
Clayey Soils,” by G. H. Gilt and D. T. Davidson, pages
20-32; “Lime Stabilization of Montmorillonitic Clay Soils,”
by D. T. Davidson, M. Mateos, and H. F. Barnes, pages
33-50; “Reaction of Hydrated Lime with Pure Clay Min-
erals in Soil Stabilization,” by J. S. Eades and R. E. Grim,
pages 51-63; “Soil-Lime Research at M.I.T.,” by C. C.
Ladd, Z. C. Moh, and T. W. Lambe, pages 64-85. ( EI,
1961)

487. CRITICAL TRACTIVE FORCES IN
COHESIVE SOILS
Smerdon, E. T., Beasley, R. P.
Agricultural Engineering, v. 42, no. 1, pp. 26-29,
January 1961

68

The stability of open channels for water conveyance
systems in cohesive soils is approached on the basis of
tractive force theory. A résumé of the theory is given, and
the relationship between critical tractive force and physi-
cal properties of cohesive soils determined by physical and
hydraulic tests is discussed. Critical tractive force values
are reported for soils with void ratios of 1.23-1.84, i.e.,
loosely compacted soil. (EI, 1961)

488. GRANULAR MOVEMENT DURING
SQUEEZING
Williams, D. C.
Modern Castings, v. 39, no. 1, pp. 60-62,
January 1961

An attempt is made to explain the greater density of
sand adjacent to the squeeze board than at the parting line
of the flask, by using material from the field of soil-
mechanics. Granular movement during squeeze molding
operations is divided between movement toward the
horizontal and movement toward the vertical direction.
Better squeeze compaction would be accomplished if the
squeeze boards were decreased in size to take advantage
of greater sand movement. (EI, 1961)

489. ODNOMERNYE KVAZISTATICHESKIE
DVIZHENIYA GRUNTA (ONE-DIMEN-
SIONAL QUASI-STATICAL MOTIONS
OF SOIL)

Grigoryan, . S., Chernousko, F. L.
Prikladnaya Matematika i Mekhanika, v. 25,
no. 1, pp. 86-100, January-February 1961
(Translation available in PMM; Journal

of Applied Mathematics and Mechanics, v. 25,
no. 1, pp. 119-137, 1961)

Motions are analyzed under slowly varying externally
applied loadings for the case where it is permissible to
neglect accelerations in the equations of motion. (EI,
1961)

490. BIBLIOGRAPHY ON ORGANIC SOILS
February 1961
Commonwealth Bureau of Soil Science,
Harpenden, England
Annotated Bibliography
(Obtainable as 241 C734A, U.S. Dept. of Agri-
culture Library, Washington, D.C.)

A bibliography for the period 1950-1960 is presented.
The subjects of chemical properties, microbiology, and
fertility are included. (BA, v. 36, 1961, #2007)
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491. ATLANTIC DEEP-SEA SEDIMENT CORES
Ericson, D. B.
Geological Society of America, Bulletin of the,
v. 72, pp. 193-285, February 1961

492. DIE DURCHLAESSIGKEIT DER BINDIGEN
UND KOERNIGEN BOEDEN (PERMEA-
BILITY OF COMPACT ANL' GRANULAR
SOILS)

Jurina, V.
Strasse und Autobahn, v. 12, no 2, pp. 51-57,
February 1961

The factors of pore space volume, zrain diameter, and
travel of ground water are discussed. Equations for hygro-
scopic water content are given and soil types are classified
in relation to permeability. Numeric: 1 values for perme-
ability of compacted soils and critical grain diameter for
various soils to obtain complete impermeability are listed.

(EI,1961)

493. NEW METHOD OF CONSOLIDATION
COEFFICIENT EVALUATION
Scott, R. F.
American Society of Civil Engineers, Proceedings
of the, v. 87[SM 1, paper 2746}, pp. 26-39,
February 1961

Use of logarithm of time methods based on laboratory
consolidation of oedometer tests and readings of com-
pression dial as a function of time is discussed. A new
technique is presented for determina‘ion of coefficients of
consolidation in soils from volume changes which take
place during the consolidation process. It utilizes the ratio
of compressions taking place up to d:fferent times, so that
continuous compression-time readings are not required.

(EI, 1961)

494. DIE BODENSTABILISIERUNG,
INSBESONDERE MIT BITUMINOESEN
BINDEMITTELN (SOIL STABILIZATION,
PARTICULARLY WITH BITUMINOUS
BINDERS)

Duebner, R.
Verein Deutscher Ingenieure Zeitschrift, v. 103,
no. 9, pp. 399-404, March 21, 1961

The state of the art is summariz>d, and the purpose,
principles, and advantages of the process of soil stabiliza-
tion are given. Types of soil requird, the selection and
use of the binder used, testing and maintenance of the
treated soil, and the American retread process are all dis-
cussed. 20 references. (EI, 1961)

495. CALCULATION OF LABORATORY AND
IN-SITU VALUES OF CALIFORNIA
BEARING RATIO FROM BEARING
CAPACITY DATA
Black, W. P. M.

Géotechnique, v. 11, no. 1, pp. 14-21, March 1961

Factors which affect results of in-situ and laboratory
tests are reviewed. A method is presented for calculation
of in-situ California Bearing Ratio value from knowledge
of cohesion, true angle of internal friction, and suction of
the soil. The results of laboratory investigations made on
single size sand and on heavy clay showed close agree-
ment between computed and measured California Bear-

ing Ratio values. ( EI, 1961)

496. SOME USES OF STRESS AND STRAIN
INVARIANTS IN THERMODYNAMIC
STUDY OF SOIL MOISTURE
Coleman, J. D., Russam, K.

Céotechnique, v. 11, no. 1, pp. 29-36, March 1961

The influence of osmotic pressure of salts dissolved in
soil water, pressure in pore air, and a general system of
nine total stresses are examined. Invariants of both stress
and strain tensors can be employed in the study of soil
moisture. Quantitative data are presented on the probable
performance of a wide range of soil types in road sub-
grade, subjected to diverse climatic conditions. (EI, 1961)

497. SYMPOSIUM ON NUCLEAR METHODS FOR
MEASURING SOIL DENSITY AND
MOISTURE
March 1961
American Society for Testing Materials,
Philadelphia, Pa.

Special Technical Publication 293

The following papers were presented at this sym-
posium: “Design and Application of Nuclear Chicago d/m
Gauge,” by O. K. Neville and T. W. Van Zelst; “Design and
Calibration of Neutron Moisture Meter,” by K. N. Burn;
“Application of Nuclear Soil Meters to Compaction Con-
trol for Airfield Pavement Construction,” by P. F. Carlton;
“Experiences With Nuclear Moisture and Density Surface
Probes on O’Hare Field Project,” by J. P. Gnaedinger;
“Comparison of Nuclear and Sand-Cone Methods of Den-
sity and Moisture Determinations for Four New York
State Soils,” by S. Mintzer; and, “Evaluation of Nuclear
Moisture Density Testing Equipment,” by W. N. Carey,
Jr., J. F. Shook and J. F. Reynolds, (E, 1961)
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498. SOIL MOISTURE MEASUREMENT
IMPROVED
Bouyoucos, G. J.
Agricultural Engineering, v. 42, no. 3, pp. 136-138,
March 1961

Soil moisture is measured electrically with new, high
sensitivity, nylon resin-treated plaster-of-paris blocks. The
blocks are made sensitive by increasing their pore space
by using high ratio of water to plaster.( EI, 1961)

499. LA PROVA DI PENETRAZIONE IN
PROFONDITA PER L'ESAME DI TERRE
DA FONDAZIONE (PENETRATION TEST
AS METHOD OF INVESTIGATION OF
SOILS FOR FOUNDATION ENGINEERING)
Bucchi, R.
Tecnica Italiana, v. 26, no. 2, pp. 93-108,
March 1961

Delft’s penetrometer as a sounding instrument is used.
Data on nature, consistency, coefficient of internal friction,
and compressibility are quickly obtained for economic
solution of foundation works. Tests performed in the
Venice region are analyzed along with laboratory results.
(EI, 1961)

500. ABSOLUTE DATING OF DEEP-SEA CORES
BY THE Pa®*!/Th** (IONIUM) METHOD
Rosholt, J. N., Emilian, C., Geiss, J., Koczy,F. F.,
Wangersky, P. J.

Journal of Geology, v. 69, pp. 162-185,
March 1961

501. TECHNIQUE FOR MEASURING THE
ELASTIC PROPERTIES OF BITUMENS,
TARS AND SOILS UNDER DYNAMIC
LOADING
Thrower, E. N.

Journal of Scientific Instruments, v. 38,
pp. 69-73, March 1961

502. ESTUDIO DE ALGUNAS ARENAS DE
MOLDEO DE LA ZONA VIZCAINA-
ALAVESA (STUDY OF MOLDING SANDS
ORIGINATING FROM VIZCAYA AND
ALAVA PROVINCES OF SPAIN)
de la Granja Alonso, M.

Instituto del Hierro y del Acero, v. 14, no. 74,
pp. 342-383, April 1961

70

The geographical location and geologic origin of sand
quarries, the granulometry, and the humidity, mechanical
resistance, composition, and other characteristics of sands
are discussed. Examples are given of the use of molding
sands in metal foundries. 60 references. (EI, 1961)

503. PAST AND FUTURE OF APPLIED SOIL
MECHANICS
Terzaghi, K.
Boston Society of Civil Engineers, Journal of the,
v. 48, no. 2, pp. 110-139, April 1961

The author’s address is presented in which he accepts
first copy of book, “From Theory to Practice in Soil Me-
chanics,” summarizing his previously published works.
He reviews, at this occasion, the most important aspects
of soil mechanics; he warns especially against dogmatism
and misuse of soil mechanics. Many members of this pro-
fession are still spoiled by success of applied mathematics
in other fields of civil engineering. ( EI, 1961)

504. K RASCHETU STABILIZOVANNYKH
OSADOK NASYPNYKH GRUNTOV OT
DEISTVIYA SOBSTVENNOGO VESA
(CALCULATION OF STABILIZED SETTLING
OF FILLED-IN GROUND DUE TO
NATURAL WEIGHT)

Degil, B. S.
Inzhenerno-Fizicheskii Zhurnal, v. 4, no. 5,
pp- 85-90, May 1961

A method is given for calculating natural settling, taking
account of the effect of weight and porosity diagram.
This formula can be used in the solution of engineering
problems related to structures on filled-in ground. English
summary. (EI, 1961)

505. IN-SITU MEASUREMENT OF SOIL
PROPERTIES WITH PRESSUREMETER
Gibson, R. E., Anderson, W. F.

Civil Engineering, v. 56, no. 658, pp. 615-618,
May 1961

A description is given of a Menard pressuremeter de-
signed to carry out large numbers of in-situ load tests on
soil at varying depths in borehole, and in this way arrive
at an average of soil parameters that will enable engineers
to forecast its behavior under load. Field tests used in cali-
bration of instrument and evaluation of test results are
discussed. (EI, 1961)
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506. SOIL DENSITY CHECKS MADE EASY
Compressed Air Magazine, v. 66, p. 25, May 1961

507. MOISTURE AND DENSITY MEASUREMENTS
IN SOILS AND OTHER MATERIALS BY
NUCLEAR METHOD
Templeman, J. R.

Nondestructive Testing, v. 19, no. 3, pp. 188-193,
May-June 1961

A rapid nondestructive test procedure consists of expos-
ing material containing moisture to a cource of high energy
neutrons. There is a well-defined linear relationship be-
tween the number of slow neutrons and moisture content
of the material. (EI, 1961)

508. ZUR MECHANIK DES STARREN RADES
AUF WEICHEM BODEN (MECHANICS
OF RIGID WHEEL ON SOFT SOIL)
Schuering, D.
Verein Deutscher Ingenieure Zeitschrift,
v. 103, no. 16, pp. 693-700, Juae 1, 1961

A review of modern methods for calculating resistance
to rolling, gross traction effort, and carrying capacity of
soil is presented. Model tests are compared with theory,
and conclusions concerning rolling process on dry sand
vs. loam are drawn. 20 references. (EL 1961)

509. NEUTRON-GAMMA RAY INSTRUMENTA-
TION FOR LUNAR SURFACE
COMPOSITION ANALYSIS
Schrader, C. D., Waggoner, J. A., Zenger, J. H,,
Martina, E. F., Stinner, R. J.

June 1961

American Rocket Society, In ., New York, N.Y.
61-108-1802

(Paper presented at the National IAS/ARS Joint
Meeting, Los Angeles, Calif., June 13-16, 1961)

The neutron-gamma-ray spectrmeter consists of two
packages: the neutron source, an¢ the gamma-ray detec-
tor. During flight the instrument will measure the ambient
gamma-ray background in spacc After landing, before
the accelerator is turned on, a determination of the natural
and cosmic-ray-induced radioactivity of the Moon’s sur-
face will be made. Then the primary analysis of the surface
composition, through detection «f the gamma rays pro-
duced by the inelastically scatter>d neutrons, is initiated
by the accelerator.

510. IMPACT WAVES IN SAND: THEORY
COMPARED WITH EXPERIMENTS ON
SAND COLUMNS
Parkin, B. R.

American Society of Citil Engineers, Proceedings
of the, v. 87 [SM3, paper 28281, pp. 1-12,
June 1961

A phenomenologica] theory is developed in order to
study propagation of unidimensional compression waves
in columns of sand. A medium of theory is treated as
elastic-plastic continuum. The theory gives satisfactory
agreement with experiments on stress propagation in two
dry sands and with published experimental results. (El
1961)

511. ATTENUATION OF STRESS WAVES IN
BI-LINEAR MATERIALS
Skalak, R., Weidlinger, P.
American Society of Civil Engineers, Proceedings
of the, v. 87 [SM3, paper 28291, pp. 1-12,
June 1961

Onc-dimensional wave equations are derived, and it is
demonstrated that, beyond a given distance from the sur-
face, intensity of peak stress and particle velocity depend
only on a single parameter. The result is of significance in
establishing  physical characteristics of granular soils
which are subjected to nuclear surface blast pressures.

(ET,1961)

512. GEOPHYSICS EFFICIENT IN EXPLORING
SUBSURFACE
Moore, R. W,
American Society of Civil Engineers, Proceedings
of the, v. 87 [SM3, paper 2838], pp- 69-100,
June 1961

Data on the use of refraction seismic and electrical resis-
tivity geophysical methods throughout the United States
are given. Examples of application of these methods to a
varicty of subsurface problems pertinent to highway
design and maintenance are presented. Studies of land-
slide conditions and tests made over water-covered arcas

are discussed. ( EI, 1961)

513. MACHINE FOUNDATIONS AND SOIL
RESONANCE
Alpan, L.
Géotechnique, v. 11, no. 2, pp. 95-113, June 1961
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Methods of resonance prediction are reviewed, and
a new method is presented. An evaluation of amplitude-
frequency curves obtained with experimental oscillators
is given. Empirical relations between resonant frequency
and foundation area are shown to he consistent with
analysis based on propagation of surface waves in elastic
medium. 24 references, (EI, 1961)

514. HEAT TRANSFER IN SOIL INVOLVING
CHANGE OF STATE
Scott, R. F.
Géotechnique, v. 11, no. 2, pp. 144-153, June 1961

An evaluation is presented regarding soil thermal
properties and measurement technique with respect to
estimation of depth of thawing or freezing in ground.
The depth of thaw in permafrost was computed using a
method based on heat flow into ground. Data were ob-
tained in Alaska and Greenland. (EI, 1961)

515. WATER INTAKE RATES OF CLAYPAN
SOIL FROM HYDROGRAPH ANALYSES
Jamison, V. C,, Thornton, J. F.

Journal of Geophysical Research, v. 66, no. 6,
pp. 1855-1860, June 1961

A dominant factor in determining soil moisture intake
rate for the silt loam studied is moisture content. The tem-
perature of the soil surface during a storm also influences
intake rate, and perhaps soil fertility does also. Additional
plant cover will increase rainfall abstraction and decrease
runoff, and thereby increase apparent intake by soil.
(EI, 1961)

516. AUTOMATION SPURS SAMPLER DESIGN
Mitchell, J. A.
Rock Products, v. 64, pp. 109-110, June 1961

517.  ORGANIC MATTER IN SOILS
Raheja, P. C., Mann, H. S,
Indian Journal of Agronomy, v. 5, no. 4,
pp. 292-308, June 1961

518. PRELIMINARY DESIGN STUDY FOR A
DYNAMIC SOIL TESTING LABORATORY:
APPENDIX B. SMALL-SCALE FOOTING
STUDIES: A REVIEW OF THE
LITERATURE
Roberts, J. E.

July 1961
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Massachusetts Institute of Technology, Cambridge
Report, AFSWC TR 61-48, AF 29(601)1947
AD-268,466

(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

A review is made of the literature on small-scale test-
ing of footings on soil, particularly of efforts to determine
the static ultimate bearing capacity. Literature published
before 1960 is discussed, while later reports are only listed
in the bibliography. The review was performed as a part
of a preliminary design study for a dynamic soil testing
laboratory, and was intended to determine why some past
efforts were worthwhile and others essentially worthless,
It is concluded that the best success is achieved in non-
quantitative verification of the modes of deformation and
patterns of behavior, particularly of the size, shape, and
presence of rupture zones. Good results are obtained from
attempts to supplement established theories with empiri-
cal correction factors, but attempts to verify quantitative
relationships or to establish numerical values have gener-
ally failed. 47 references. (ASTIA)

519. CONSTANT SHEAR LINES FOR UNCON-
FINED COMPRESSION TEST APPARATUS
Mohan, D.

Civil Engineering, v, 56, no. 660, pp. 921-922,
July 1961

A procedure for drawing lines of constant shear for an
unconfined compression test is described. These lines are
usually drawn on transparent mask which, when super-
imposed upon rupture curve, directly reads out shear
strength of soil. (EI, 1961)

520. REFLEXIONS SUR LA POROSITE ET LA
LIMITE INFERIEURE DE LA LOI DE
DARCY (SOME THOUGHTS ON POROSITY
AND LOWER LIMIT IN DARCY'S LAW)
Muller-Feuga, R., Ruby, P.

Houille Blanche, v. 16, no. A, pp. 383-387,
July 1961

Some reasons for accepting a lower limit for Darcy’s
law are given, and indications for the existence of “initial
gradient” before actual flow movement begins are pre-
sented. Porosity is considered as an intrinsic characteristic
of given terrain. Flow capacity, retentive capacity, and
“coefficient of porosity” m, in the case when water occupy-
ing voids in saturated soil is allowed to drain off, are con-
sidered. (EI, 1961)
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521. SAMPLING OF SAND
Modern Castings, v. 40, no. 1, pp. 49-54, July 1961

A report is given of a survey of sumpling techniques
and an investigation of probable error to be expectedin
sieve tests undertaken by committees of the American
Foundrymen’s Society and of the Naticnal Industrial Sand
Association. It was found that there is no universal simple
method of sand sampling. Other conclusions and recom-
mendations are also presented. (EI, 19€1)

522. AXIALLY SYMMETRIC PLASTIC
DEFORMATIONS IN SOILS
Cox, A. D, Eason, G., Hopkins, H. G.
Royal Society of London, Philosophical
Transactions of the, Series A—Mathematical and
Physical Sciences, v. 254, no. 1036, pp. 145,
August 24, 1961

A theoretical investigation is given of quasi-static axi-
ally symmetric plastic deformations in soils. The mechani-
cal behavior is approximated by that of ideal soil which
obeys Coulomb’s yield criterion and associated flow rule,
with restriction to rigid, perfectly p astic deformations.
Applications of the theorctical analysi; relate to problems
of mechanical testing of soil samples nd of load-bearing
capacity in foundation engineering. 37 references. (EI,
1961)

523. 5TH INTERNATIONAL COMNFERENCE ON
SOIL. MECHANICS AND FOUNDATION
ENGINEERING, PARIS
Engineering News, v. 167, p. 23. August 24, 1961

524, COMPARISON OF ANALYTI(CAL METHODS
USED IN GEOCHEMICAL PROSPECTING
FOR COPPER
Huff, L. C., Lovering, T. G., Laxin, H. W,
Myers, A. T.
Economic Geology and the Bulletin of the Society
of Economic Geologists, v. 56, pp. 855-873,
August 1961

Soil sampling is discussed.

525. LUNAR IMPACT PROBE
Palmore, J. 1., I11
ARS Journal, v. 31, no. 8, pp. 1(66-1073,
August 1961

Lunar impact probes are discussed s a means of obtain-
ing information concerning the surface of the Moon. The

impact problems are investigated by analyzing the origin
of forces resisting penetration.

526. IDENTIFICATION AND CHARACTERIZA-
TION OF ORGANIC NITROGEN, ORGANIC
PHOSPHORUS, AND FLUORESCENT
COMPOUNDS IN ELECTROPHORETIC
SEPARATES OF SOIL ORGANIC MATTER
Waldron, A. C. (Ohio State University, Columbus,
1958, Thesis)

Dissertation Abstracts, v. 22, no. 2, p. 432,
August 1961

(Obtainable as 241.8 M58, U.S. Dept. of Agricul-
ture Library, Washington, D.C.; microfilm avail-
able as Mic 61-2853, University Microfilms,

Ann Arbor, Mich.)

527. SOIL ANALYSIS AND VOLUME WEIGHT
OF SOIL
Sandved, G.
Gartneryrket, v. 51, no. 35,
pp- 885-886, September 1, 1961
(Obtainable as 80G1938, U.S. Dept. of Agriculture
Library, Washington, D.C.)

528, THERMOGRAVIMETRY OF THE ORGANIC
MATTER OF A PODZOL SOIL
Schnitzer, M., Hoffman, I.
Chemistry and Industry, v. 35, pp. 1397-1398,
September 2, 1961

529. PREDICTING EQUIPMENT PERFORMANCE
IN SOILS FROM SCALE MODEL TESTS
Nuttall, C. J., Jr., McGowan, R. P.

Society of Automotive Engineers, Inc.,

New York, N.Y.

Paper 408A, presented at SAE National Meeting,
Milwaukee, Wis., September 11-14, 1961

The U.S. Army Transportation Research Command
(USATRECOM) program to develop vehicle-mobility
scale-model understanding for all types of soft terrain is
discussed. Geumetric scale models of vehicles are used
and tests planned so that direct comparisons of model and
full-size performance can be made. Also mentioned are a
method for characterizing soils and snows, how correla-
tion is achieved, tabulation of test-tire characteristics, and
future plans to extend studies into marsh and muskeg,
clays, loams, and nuds. (EI, 1961)
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530. SOIL BINS AND INSTRUMENTATION FOR
RESEARCH AND ENGINEERING
APPLICATIONS
Harrison, W, L., Jr.

Society of Automotive Engineers, Inc.,

New York, N.Y,

Paper 408B, presented at SAE National Meeting,
Milwaukee, Wis., September 11-14, 1961

The introduction of soil bins for testing concepts of full
and reduced scale vehicles, components, and mechanical
devices whose operation is influenced by soil character-
istics is discussed. Reference is made to the M. G. Bekker
soil value system measuring stress-strain characteristics of
soils under vertical and horizontal loading. The develop-
ment of a wheeled Bevameter to measure soil values is
mentioned, and types of soils, soil processing equipment,
soil bins, and test equipment used at the Land Locomo-
tion Laboratory are discussed. (EI, 1961)

531. TECHNIQUE FOR OBSERVING STRUCTURE-
SOIL INTERACTION
Selig, E. T.
Materials Research and Standards, v. 1, no. 9,
pp. 717-719, September 1961

Direct visual observation of the interaction of the soil
with various structural members such as foundations, tun-
nels, buried shelters, and retaining walls is often very
valuable. A method for two-dimensional observation uses
a soil container with removable plate glass sides. The
frame is of aluminum. A grid of lines is used on the surface
of the soil adjacent to the glass. (EI, 1961)

532. GEOCHEMICAL VARIATIONS IN FOUR
RESIDUAL SOILS
Short, N. M.
Journal of Applied Physics, v. 32, no. 9,
September 1961

533. THERMAL CONDUCTIVITY OF POROUS
MEDIA—1, 2: UNCONSOLIDATED SANDS
Woodside, W., Messmer, J. H,

Journal of Applied Physics, v. 32, no. 9,
pp. 1688-1706, September 1961

A method of conductivity measurement using transient
line heat source (thermal conductivity probe) is sug-
gested. Data are reported showing the variation of effec-
tive thermal conductivity with porosity, solid particle
conductivity, saturating fluid conductivity, and the pres-
sure of the saturating gas. Consolidated rocks are dis-
cussed. Data for six sandstones ranging in porosity from
3t0 39% are presented, and the results are compared with
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those obtained for unconsolidated sands. 45 references.
(EI, 1961)

534. LA MESURE “IN SITU” DE LA VALEUR
APPROCHEE DU COEFFICIENT DE
PERMEABILITE DES TERRAINS ALLUVIN.
NAIRES (IN SITU MEASUREMENT OF
APPROXIMATIVE VALUE OF PERMEABIL-
ITY COEFFICIENT OF ALLUVIAL SOILS)
Vibert, A.

Geénie Civil, Le, v. 138, no. 19, pp. 407410,
October 1, 1961

The use of the well-known formula of Dupuit is dis-
cussed. The K factor of this formula gives only medium
values. Supplementary formulas are derived and a better
definition of K value is given. (E1, 1961)

535. ICE-GRAIN STRUCTURE AND CRYSTAL
ORIENTATION IN ICE LENS FROM
LEDA CLAY
Penner, E.

Geological Society of America, Bulletin of the,
v. 72, no. 10, pp. 1575-1577, October 1961

The long axes of ice grains were oriented paralle] to
the direction of heat flow. A random c-axis orientation,
determined by etching technique, appeared to exist. In
some adjacent crystals, c-axes were as much as 45 deg
apart; this disorder seems to be consistent with disorderly
distribution of clay particles in ice lens. (EI, 1961)

536. NEW TEST FOR ESTIMATING SOIL
CORROSIVITY BASED ON INVESTIGATION
OF METAL HIGHWAY CULVERTS
Stratfull, R. F,
Corrosion, v. 17, no. 10, pp. 115-118, October 1961

Corrosion rates of several thousand metal highway
culverts buried in California soils were studied with
respect to soil resistivity and pH. A new test method was
derived to estimate soil corrosivity, and statistical analysis
was used to compare its accuracy with other known meth-
ods. It was found that within limits this new method was
a more reliable indicator of relative soil corrosivity than
any of the other methods investigated. (E1, 1961)

537. REFRACTION AND REFLECTION OF
SONIC ENERGY IN VELOCITY LOGGING
Tuman, V. S,

Geophysics, v. 26, pp. 588-600, October 1961 ;
(discussion by J. Geertsma), v. 27, pp. 275-276,
April 1962
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CALCIMETER FOR ROUTINE USE ON
SOIL. SAMPLES

Bascomb, C. L.

Chemistry and Industry, pp. 1626-1827,
November 11, 1961

CARBONATE AND OXYGEN ISOTOPIC
ANALYSIS OF CORE 211A

Emillant, C., Mayeda, T.

The Journal of Geology, v. 69, pp. 729-732,
November 1961

SAMPLING DEVICES USED IN THE
ANAEROBIC CONTACT PROCESS
Fall, E. B, Jr., Kraus, L. S.

Water Pollution Control Federation, Journal
of the, v. 33, pp. 1212-1214, N yvember 1961

DETERMINATION OF CARBON IN ORGANIC
SOILS BY OXYGEN FLASK COMBUSTION
Gutenmann, W. H., Lisk, D. J.

Journal of Agricultural and F rod Chemistry,

v. 9, pp. 489-490, November 1961

COMPOSITIONAL LOGGING OF AIR-
DRILLED WELLS

Hooper, W. F., Earley, J. W.

American Association of Petrleum Geologists,
Bulletin of the, v. 45, pp. 187(-1883,
November 1961

NEW METHOD GIVES COMPONENTS

IN SOIL’S ORGANIC MATTER

Felbeck, G. T., Jr.

Chemical and Engineering News, v. 39, pp. 49-50,
December 11, 1961

ANNOTATED BIBLIOGRAPHY OF LUNAR
PROPERTIES, GEOLOGY, VEHICLES, AND
BASES, PART I: KNOWN AND
CONJECTURED PROPERTIES

Beltran, A. A., Goldmann, J. B., Graziano, E. E,
Compilers

December 1961

Lockheed Aircraft Corp., Missiles and Space
Division, Sunnyvale, Calif.

$B-61-67, Part I

AD-271,941

This lunar bibliography is divided into three parts,
cach of which is being issued separately. Part 1 deals with
the physical properties, geology, volcanism, selenomor-
phologv, mineralogy and maps of the Moon.

545. DETECTING OUTLIERS IN SOIL-ADDITIVE
STRENGTH TESTS
David, H. T., Davidson, D. T., O'Flaherty, C. A.
Materials Research and Standards, v. 1,
pp. 947-950, December 1961

546. LARGE-SCALE LABORATORY INVESTI-
GATION OF SAND CONSOLIDATION
TECHNIQUES
Hower, W, F., Brown, W.

Journal of Petroleum Technology, v. 13
(Transactions), pp. 1221-1229, December 1961

547. EARTH RESISTIVITY MEASUREMENTS
FOR GROUNDING GRIDS
Kinyon, A. L.
Power Apparatus and Systems, pp. 795-800,
December 1961

548. MULTIPLE SOIL SAMPLER
Parsons, P. J.
American Society of Civil Engineers, Proceedings
of the,v. 87 [SM6, paper 3012}, pp. 19-28,
December 1961

549. PRINCIPLES GOVERNING THE PROFES-
SIONAL PRACTICE OF SOIL MECHANICS
AND FOUNDATION ENGINEERING
Civil Engineering, v. 31, p. 72, December 1961

550. ON NEW APPROACH TO ANALYSIS OF
LIMIT STATES IN SOILS AND IN OTHER
CONTINUOUS MEDIA
Sobotka, Z.

Académie Polonaise des Sciences, Bulletin de la,
Serie des Sciences Techniques, v. 9, no. 2,
pp. 85-93, 1961

A new method enables simplification of solutions in
the general case of nonhomogencous soils and other con-
tinuous media, for which a plasticity condition is repre-
sented by Mohr’s envelope in the general form of a con-
tinuous curve. Equations derived of limiting equilibrium
are quasi-linear systems.of the hyperbolic type which may
casily be integrated by the method of characteristics using
finite differences. (EI, 1961)
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551. STRESS DISTRIBUTION IN TRIAXIAL
COMPRESSION TEST
Sinha, S. B., Verma, P. D. S., Sen, B. R.
Académie Polonaise des Sciences, Bulletin de la,

Serie des Sciences Techniques, v. 9, no. 3,
pp. 169-173, 1961

The determination of shearing strength of soils is dis-
cussed along with the problem to find stresses and dis-
placements at any point inside the test material and to
determine conditions of failure. The first attempt was
made by A. Balla who assumed the test material to obey
Hooke’s law. The same problem has been considered
using Seth’s law, and an exact solution is obtained.
(EI, 1961)

552. PROPAGATION OF SPHERICAL WAVES IN
NON-HOMOGENEOUS ELASTIC-VISCO-
PLASTIC MEDIUM
Olszak, W., Perzyna, P.

Académie Polonaise des Sciences, Bulletin de la,

Serie des Sciences Techniques, v. 9, no. 9,
pp. 509-516, 1961

The generalization of propagation of stress wave in a
homogeneous body to a nonhomogeneous medium for ap-
plication to problems of geophysics and soil dynamics is
discussed. An appropriate choice of variable parameters
on the basis of experimental results allows a description
of the behavior of the body under intense dynamic loads
in the form of high pressure. The model considered is
proposed by A. M. Freudenthal, but modified to take non-
homogeneity into account. (EI, 1961)

553. RAPID METHODS FOR THE DETER-
MINATION OF HUMUS COMPOSITION
IN MINERAL SOILS
Kononova, M. M,, Belchikova, N. P.
Pochvovedenie, 1961, no. 10, pp. 75-87, 1961 (in
Russian with English summary)

554. TWENTY-FIVE YEARS OF SOIL MICRO-
BIOLOGY AND A LOOK TO THE FUTURE
Allison, F. E.

Soil Science Society of America, Proceedings
of the, v. 25, no. 6, pp. 432439, 1961

A review of progress made in soil microbiology and
trends of research during the past 25 years is given. The
subject is discussed under the following headings: soil
population, organic matter, nutrient availability, symbi-
otic N fixation, nonsymbiotic N fixation, losses of N from
soils, soil aggregation, antibiotics, soil pesticides, rhizo-
sphere, and biological control of plant diseases. It is
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shown that remarkable progress has been made in most
of these subjects. In recent years the nature of most
researches has tended to be more and more quantitative
and biochemical in nature as fundamental knowledge has
increased, and instrumentation has improved. The for-
tunate result is that soil microbiology is now closely
linked with general soil science, general microbiology
and the plant sciences. Since there are few phases of soil
science where microorganisms do not play a major 1ole,
microbiologists must work closely with other soil scien-
tists if the efforts of all are to yield maximum returns.
(BA, v. 38, 1962, #12,449)

555. OKRESLANIE WILGOTNOSCI I CIEZARU
OBJETOSCIOWEGO GRUNTOW SYPKICH
IN SITU METODAMI RADIOMETRYCZNYMI
(IN SITU DETERMINATION OF HUMIDITY
AND VOLUME WEIGHT OF NONCOHESIVE
SOILS BY MEANS OF RADIOMETRIC
METHODS)

Borowczyk, M., Czubek, J., Dziunikowski, B.,
Jurkiewicz, L., Krzuk, J., Niewodniczanski, J.,
Rossinski, B., Zuber, A.

Archiwum Inzynierii Ladowej, v. 7, no. 2,
pp. 193-218, 1961

An isotopic device measures volume weight of soil on the
basis of the dissipation properties of gamma rays. Another
apparatus is described for the measurement of soil humid-
ity based on dissipation properties of neutrons; its results
are presented. (EI, 1961)

556. SOIL ORGANIC MATTER
1961
British Columbia Department of Agriculture,
Field Crops Branch, Victoria, B. C.
Soils Series 3
(Obtainable as 56.9 B772, U.S. Dept. of
Agriculture Library, Washington, D.C.)

557. METHODS OF ANALYSIS FOR SOILS,
PLANTS, AND WATERS
Chapman, H. D., Pratt, P. F.
California, University of, Division of Agricultural
Sciences, Berkeley, 1961
(Obtainable as 395 C363, U.S. Dept. of Agriculture
Library, Washington, D.C.)

Two of the chapters of special interest are: Chapter 34,
“Spectrographic Techniques,” by A. P. Vanselow and G. R.
Bradford; and Chapter 25, “Application of X-ray Fluor-
escence Spectrometry in Plant and Soil Analysis,” by L. D.
Whittig. (BA, v. 36, 1961, #2076)
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558. O VOZMOZHNOM OBOBSHCHENII TEORII
PROCHNOSTI MORA I GUBERA-MIZESA-
GENKI (POSSIBLE UNIFICATION OF
STRENGTH THEORIES O MOHR AND
OF HUBER-MISES-HENCKY)
Filonenko-Borodich, M. M.

Inzhenernyi Sbornik, v. 31, pp. 15-23, 1961

An application of Mohr circles to rocks is completed
with a graphical representation of the limit of elasticity.

(EI, 1961)

559. THEORY OF CONSOLIDATION FOR SOILS
EXHIBITING SECONDARY COMPRESSION
Gibson, R.E., Lo, K. Y.

Acta Polytechnica Scandinatica, no. 296, 1961
(Civil Engineering and Building Construction
Series, No. 10)

General expressions for excess pore water pressure and
settlement for any type of monotonic time-dependent
loading have been obtained and are specialized to the case
of step loading. The factors considered are permeability,
viscosity, and primary and secondary compressibility of
soil structure. The results of laboratory tests on London
clay, Grangemouth clay, and sodium bentonite are pre-
sented. (EI, 1961)

560. THEORIE DREIDIMENSIONALER SET-
ZUNGSVORGAENGE IN TONSCHICHTEN
(THEORY OF 3-DIMENSIONAL SUBSIDENCE
PROCESSES IN LAYERS OF CLAY)

Heinrich, G., Desoyer, K.
Ingenieur-Archiv., v. 30, no. <, pp. 225-253, 1961

The derivation of fundamental equations with their
solution is presented for the problem of determining the
effect produced by disturbing the state of soil-moisture
equilibrium on ground water flow and soil movement.
Samples of application and a critique of M. A. Biot’s ap-
proach to the problem are given. (E', 1961)

561. SOBRE LA DETERMINACION DE MATERIA
ORGANICA EN SUELOS (DETERMINATION
OF ORGANIC MATTER (N SOILS)
Lachica Garrido, L. M., Montesinos Gallego, R.
Anales Edafologia y Agrobiologiya, v. 20, no. 4,
pp. 167-173, 1961

A method is proposed for the determination of organic
matter in soils using potassium dichromate. A correlation
between Cr''* resulting from the reduction of the di-
chromate and the organic matter content expressed in

% C was found. (English summary) (BA, v. 38, 1962,
#15,815)

562. CONTINUOUS FLOW METHOD IN SOIL
MICROBIOLOGY. 1. APPARATUS

Macura, J.
Folia Microbiology, v. 6. no. 5, pp. 328-334, 1961

A continuous flow method is described as applied to
the investigation of microbiological processes taking place
in soil samples. The principle of the method and its tech-
nical arrangement are also presented in detail. The appli-
cability of the continuous flow method to microbiological

rescarch is discussed. (BA, v. 37, 1962, #18,875)

563. LAW OF SOLUBILIZATION AND SOIL
ANALYSIS
Saidel, T., Pavlovsky, G.
Za Sotsyalisticheskoe Selskokhoz Naukovi,
v. 10, no. 3, pp. 269-284, 1961

564. AXIALLY SYMMETRICAL AND THREE-
DIMENSIONAL LIMITING STATES OF
NON-HOMOGENEOQOUS SOILS AND
OTHER CONTINUOUS MEDIA
Sobotka, Z.

Archiwum Mechaniki Stosowanej, v. 13, no. 2,
pp. 151-175, 1961

Basic principles of axially symmetric three-dimensional
theory and limiting state conditions of nonhomogeneous
media are presented. Quasi-linear partial derivative differ-
ential equations for various curvatures are established.
The solution of the equations is obtained. (EI, 1961)

565. STANDARD PISTON SAMPLING
Sweden Geotechnical Institute, Proceedings
of the, no. 19, 1961

The standard comprises a composite piston sampler
type with a 50-mm-D cutting edge, 700-mm punching
stroke and 0.4% inside clearance. The sampling tubes are
plastic. The sampler prototype was tested in the field with
regard to sample quality, ruggedness, and handling,
(EI,1961)

566. SOIL SCIENCE AND GEOGRAPHY
Gorshenin, K, P.
Pochvovedenie, 1961, no. 2, pp. 114-116, 1961 (in
Russian with English summary)
(Translation available in Soviet Soil Science, 1961,
no. 2, pp. 220-222, 1962)
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567. NATURAL EARTH CURRENTS AND
ELECTRIC LOGGING
Garland, G. D.
Canadian Mining and Metallurgical Bulletin,
v. 55, pp. 43-45, January 1962.

568. STRUCTURE OF SOIL HUMIC ACID. IIL
SOME COPPER OXIDE OXIDATION
PRODUCTS
Greene, G., Steelink, C.

The Journal of Organic Chemistry, v. 27, no. 1,
pp. 170-174, January 1962

569. STOMPER REPLACES DYNAMITE IN
GEOPHYSICAL EXPLORATION
Gas Age, v. 129, pp. 12-13, February 15, 1962

570. SIMPLE FIELD TEST HELPS TO
PREVENT CAVE-INS
Borden, C. W,
Roads and Streets, v. 105, pp. 56-57,
February 1962

571. THEORY OF A PNEUMATIC DILUTION
CALORIMETRIC PROBE
Edmonson, R. B., Thompson, W. R., Hines, A. L.
ARS Journal, v. 32, pp. 257-258, February 1962

572, ENGINEERING USE OF GEOLOGY
AND GEQOPHYSICS
Skehan, J. W,
Water Pollution Control Federation, Journal of the,
v. 34, pp. 195-199, February 1962

Soil resistivity is considered.

573. CONFERENCE ON EXPLORATION
GEOPHYSICS, TODAY AND TOMORROW
[TEXT OF PAPERS]

Geophysics, v. 27, pp. 109-161, February 1962

574. APPLICATION OF GAS CHROMATOGRAPHY
TO THE ANALYSES OF ORGANICS, WATER,
AND ADSORBED GASES IN THE
LUNAR CRUST
Oyama, V. L, Vango, S. P., Wilson, E. M.
ARS Journal, v. 32, pp. 354-360, March 1962
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575. A LUNAR SURFACE MODEL FOR
ENGINEERING PURPOSES
Head, V. P.
American Rocket Society, Inc., New York, N.Y.
Paper 2475-62, presented at the ARS Lunar
Missions Meeting, Cleveland, Ohio,
July 17-19, 1962

Sub-resolution surface geometry and soil strength of
the lunar maria are deduced using evidence from several
disciplines. Contiguous and overlapping craterlets in
sintered granular rock of strength proportional to depth
are predicted for the least formidable areas, and demon-
strated by table-top models of the lunar surface and by
statistical and thermo-mechanical studies. Scale factors
required for dynamic model testing of a lunar surface
mechanism at Earth gravity are derived and tabulated,
with consideration for the interaction between model
mechanism and environmental model terrain. Vigorous
pursuit of engineering interpretations of thermal, photo-
metric, radar-echo, and radar-penetration evidence is
shown to be well worthwhile, and close-up visual observa-
tion and soil penetration experiments are urged as vital
precursors to the manned lunar mission.

576. MEASURING LUNAR PROPERTIES
FROM A SOFT-LANDER
Eimer, M.
Astronautics, v. 7, no. 7, pp. 30-33, July 1962
(Available as TR 32-282, Jet Propulsion Labora-
tory, California Institute of Technology,
Pasadena, Calif.)

A variety of instruments is described which will ana-
lyze the Moon’s texture, body structure, petrology, and
other physical and chemical characteristics, as well as the
nature of any “atmosphere” and fields.

577. SOME CALCULATIONS BEARING ON THE

" USE OF NEUTRON ACTIVATION FOR
REMOTE COMPOSITIONAL ANALYSIS
Metzger, A. E.
August 5, 1962
Jet Propulsion Laboratory, California Institute
of Technology, Pasadena, Calif.
TR 32-286

The ability of an instrument utilizing fast (14 Mev)
neutrons to perform compositional analysis of a lunar or
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planctary surface from a soft-landing spacecraft vehicle
has been examined. The properties and interface char-
acteristics of this instrument have be:n defined as realis-
tically as possible. Sensitivities of detection have been
calculated for many elements, takirg into account the
effects of competing reactions. The results show that such
an instrument would be a sensitive aralytic tool for meas-
uring the abundance of a variety of geologically impor-
tant clements.

578. “GULLIVER”-A QUEST FOR LIFE ON
MARS
Levin, G. V., Heim, A. H., Clendenning, J. R,
Thompson, M. F.
Science, v. 138, no. 3537, pp. 114-121,
October 12, 1962

Soil is sampled by the adherence of the sample to a
string drawn over a sand and gravel surface. The string
is placed in nutrient broth containing sodium formate-C'.
Evolution of C"*0O. shows the presence of organisms.
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579. MECHANICAL POTATO HARVESTER
Engineering, v. 178, p. 248, August 20, 1954

580. MECHANIZED CULTIVATION AND
HARVESTING OF SUGAR BEET
The Engineer, v. 198, pp. 638639, November 5,
1954

581. SELECTIVE SCATTERING OF LIGHT BY
PIGMENT-CONTAINING PLANT CELLS
Latimer, P., Rabinowitch, E.

The Journal of Chemical Physics, v. 24, no. 2,
p. 480, February 1956

Light scattered through 90 deg by a suspension of
green alga chlorella cells shows absorption maxima at
wavelengths about 25 my shorter than those characteristic
of the pigments (chlorophyll and carotenoids). (PA, 1956)

582. MECHANICAL HARVESTING OF SUGAR
BEET
The Engineer, v. 202, p. 596, October 26, 1956

583. FARMING ON THE MOON
Douglas, J. W.E. H. S.
British Interplanetary Society, Journal of the,
v. 15, pp. 17-28, 1956

The possibility of utilizing soilless cultures to produce
crops under lunar conditions is considered.

584. HARVESTING MACHINERY FOR BROWN
SUB-LITTORAL SEAWEEDS
Jackson, P,
The Engineer, v. 203, pp- 400402, 439-441,
March 15-22, 1957

585. NEW BRUSH CUTTER SIMPLIFIES
ROADSIDE MAINTENANCE
Granger, J. F,

Public Works, v. 88, p. 140, June 1957

586. FORAGE HARVESTING MACHINE
The Engineer, v. 205, p. 552, April 11, 1958
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587. FORAGE HARVESTING IMPROVED;
LUNDELL FORAGE HARVESTER
Engineering, v. 185, p. 518, April 25, 1958

588. AUTOMATIC HYDRAULIC LEVELING
SYSTEM PERMITS MACHINE OPERATION
ON SLOPES
Machine Design, v. 30, p. 124, May 15, 1958

589. PLANTS AS GUIDE TO MINERALIZATION
Carlisle, D., Cleveland, G. B.
1958
California Department of Natural Resources,
Division of Mines, San Francisco
Special Report 50
(See also excerpt in Mining Journal, v. 252,
no. 6460, p. 649, June 12, 1959)

A method of detecting a blind ore deposit by abnormal
concentration of metals in plants, or by the distribution
of plants that will or will not tolerate certain metals more
readily than others is presented. Absorption of metals by
plants and the biogeochemistry of molybdenum are dis-
cussed. (EI, 1959)

590. DEVELOPMENT OF FRUIT AND NUT
HARVESTER
Fridley, R. B., Adrian, P. E.
Agricultural Engineering, v. 40, no. 7, pp. 386-387,
391, July 1959

A report is made on a cooperative research project be-
tween the University of California and the U.S. Depart-
ment of Agriculture to develop new pickup principle that
would pick fruit off ground without damage or disturbing
soil surface. The principle consists of a small reel (or roll)
that rotates against direction of travel, and a second reel,
above and in front of the first reel, that rotates in the oppo-
site direction. The second reel is flexible to prevent dam-
aging fruit as it passes between reels. This device has now
been accepted for manufacture. (EI, 1959)

591. GARDENS FOR SPACE
Boeing Magazine, v. 29, no. 7, pp. 6-7, July 1959

Plants and animals that could be raised in space to
supplement the diet for astronauts are discussed.
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592. HARVESTER TILTS TO STAY ON THE
LEVEL
Product Engineering, v. 30, p. 72, October 12, 1959

593. EXPERIMENTS IN HARVESTING
DWARF CORN
Pickard, G. E., Bateman, H. P.
Agricultural Engineering, v. 40, no. 12,
pp. 132-735, 745, December 1939

Experiments to determine machinery problems arising
with the use of present equipment and to explore adapting
regular small-grain combine header to dwarf corn har-
vesting are discussed. The cutoff larvesting system is
effective. Ear losses are excessive n ridged cultivated
corn. A dwarf corn with more uniform ear height is
needed to make picking easier. (EL 1660)

594. AERODYNAMICS OF HARVESTING
Engineering, v. 190, p. 293, Avgust 26, 1960

Notes on the forage harvester developed on aerody-
namic principles by a division of Glester Aircraft, which
is a departure from the conventional type, are presented.
Four complete rows of blades act as a fan and produce a
strong enough air flow to whisk tle crop up the chute
without relying on a mechanical impact. A blade with an
inclined cutting edge slices through the crop with mini-
mum effort. Existing facilities for work on aircraft are

being used. (EI, 1960)

595. HYDROPONICS WILL FE ED MEN ON
THE MOON
Thompson, G. V. E.
Engineering, v. 190, p. 294, August 26, 1960

A solution to the problem of growing food in a lunar
or planetary environment is offered by the use of hydro-
ponics.

596. DEVELOPMENT OF MECHANICAL
TOMATO HARVESTER
Stout, B. A, Ries, S. K.
Agricultural Engineering, v. 41, no. 10,
pp. 682-685, October 1960

The harvester, based on the “oncz-over” harvesting prin-
ciple, cuts off the plant below the soil surface. Fruit is
shaken onto an inclined rubber belt and rolled down a
slope into a conveyer. Variety thus harvested must have
high ratio of ripe to green fruit at harvest time. Machine
was tested on ten varieties at Mi higan State University
and on two varieties in commercial fields. (EI, 1960)

597. ARITHMETIC DETERMINATION OF
REQUIREMENTS—TBANSPORT FOR
COMPLETE CANE HARVESTER
Boyce, D. S.

Sugar y Azucar, v. 53, no. 12, pp. 4243,
December 1960

A method of determining transport requirements (trans-
port and power units) for continuous operation of a single
cutter-loader-type sugar cane harvester is discussed. Two
basic approaches consider using the same transport both
in the field and on the road, and secondly that transport be
broken down into sub-units for use in the field and then
reassembled for the journey to the mill. (EI, 1961)

598. SEED CLEANING BY ELECTROSTATIC
SEPARATION
Harmond, J. E., Brandenburg, N. R., Booster, D. E.
Agricultural Engineering, v. 42, no. 1, pp. 22-25,
January 1961

Field crop seed mixtures containing contaminants, such
as weed seed, chaff, or other crop seed, separated by con-
ductivity differences are considered. An experimental
machine developed by the Oregon Agricultural Experi-
ment Station and the U.S. Department of Agriculture con-
sists essentially of a feed hopper, a positively charged
conveyor belt, 25,000-v dc power unit, adjustable dividers,
and a negative beam-type electrode consisting of 0.75-in.-
D tungsten wire in parallel contact. (EI, 1961)

599. FIELD MECHANIZATION NEWS
HEADLINES IN 1960
Sugar y Azucar, v. 56, no. 1, pp. 6, 8-9,
January 1961

Notes on equipment for use in conjunction with sugar
cane growing and harvesting are presented. Information
is given on various harvesters, use of a semitrailer for
handling and transporting cane, high flotation tires to
reduce field compaction, high clearance machine for field
spraying or dusting, canc cutting machine, etc. (EI, 1961)

600. OFFSET HARVESTER
The Engineer, v. 211, p. 526, March 31, 1961

601. PULPING SOUTHERN PINE INCREMENT
CORES BY MEANS OF A SMALL SCALE
KRAFT PROCEDURE
van Buijtenen, J. P., Joranson, P.N,,
MacLaurin, D. J.

Tappi, v. 44, pp. 166-169, March 1961

81



JPL ASTRONAUTICS INFORMATION SEARCH NO. 464

VEGETATION—SAMPLING. HARVESTING, PRODUCING., AND HANDLING

602. BIOLOGICAL BASES FOR SAMPLING
IN STUDIES OF WOOD PROPERTIES
Richardson, S. D,

Tappi, v. 44, pp. 170-173, March 1961

603. MODERN FARM IMPLEMENTS
Lubrication, v. 47, no. 3, pp. 29-40, March 1961

Discussion includes only representative machines which
the modern farmer might use to raise several of the com-
mon crops such as rotary chopper, moldboard plow, disk
harrow, grain drill, cultivator, forage harvester, corn
picker, combine, mower and hay crusher, self-propelled
windrower, side delivery rake, cotton picker, etc. Lubri-
cants, lubrication, and equipment storage are discussed.
(EI 1961)

604. MASZYNY, NARZEDZIA I CIAGNIKI
ROLNICZE (AGRICULTURAL MACHINES,
IMPLEMENTS AND TRACTORS)

Lewicki, R.
Przeglad Mechaniczny, v. 20, no. 11-12,
pp. 347-350, June 1961

Tractor plows and cultivators, disk harrows, machines
for soil fertilizing, sowing machines and implements for
row crop cultivation, tractor-trailer sprayer, combine
harvester, grain cleaning machines, and potato diggers
are discussed. (EI, 1961)
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605. THREE-POINT HITCH MOUNTED PICKER
Dankel, D. D.
Society of Automotive Engineers, Inc.,
New York, N.Y.
Paper 3934, presented at SAE National Meeting,
Milwaukee, Wis., September 11-14, 1961

Design objectives and development of a two-row corn
picker and picker sheller by Motec Industries, Inc., are
presented. This implement can be mounted by one man
in less than 1 min, and lifting is accomplished by the
power unit of a tractor. Operational features and per-
formance are discussed. Novel features are incorporated
which afford positive gathering and delivering of corn
stalks and prevent loss of ear corn sliding down rolls and
out to the ground. (EI, 1961)

606. NEW COMBINE HARVESTERS
The Engineer, v. 212, pp. 572-573, October 6, 1961

607. MECHANICAL HARVESTER INCREASES
TOMATO YIELD
Food Engineering, v. 34, p. 91, January 1962

608. NATIONAL POWER FARMING CON-
FERENCE, HARROGATE
The Engineer, v, 213, p. 317, February 16, 1962

609. RECENT RESEARCH ON THE EXPLOSIVE-
NESS OF AGRICULTURAL PRODUCTS
Jacobson, M., Nagy, J.

Food Technology, v. 16, pp. 32-34, February 1962
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610. BUREAU OF MINES MIDGET IMPINGER
Schrenk, H. H., Feicht, F. L.
1939
U.S. Department of Interior, B ireau of Mines,
Washington, D.C.
IC 7076

A light, compact, self-contained, h.nd-operated midget
impinger dust-sampling apparatus daveloped by the Bu-
reau of Mines is described. Results are given of laboratory
tests with silica dust, lead dust, and lead fume, and of
field tests on Catoctin green-stone and siliceous schist.
The efficiency of the midget impinger is compared with
that of the large impinger.

611. SIZE OF SMALLEST PARTICLES DETER-
MINED IN IMPINGER DUST-COUNTING
METHODS
Brown, C. E., Fisher, M., Boyer, F. F.

1951

U.S. Department of Interior, Eureau of Mines,
Washington, D.C.

RI 4802

Tests conducted by the Burcau of Mines show that
smaller particles of silica dust and bituminous-coal dust
can be detected by a dark-field counting method better
than by a light-field one. Dust-counting methods and
related principles of microscopy are discussed, and tech-
niques are described for sampling with the impinger appa-
ratus and for counting dust partizles in the resulting
samples.

612. THE DEVELOPMENT OF GASOLINE-
ENGINE-DRIVEN AND ELECTRIC-MOTOR-
DRIVEN COLLECTIVE PROTECTORS
FOR FIXED INSTALLATIONS
Jessop, S. M.

October 13, 1953

Chemical and Radiological I aboratories,
Army Chemical Center, Md.

CRLR Report 216

AD-34,870

Eight final models of collective protectors are de-
scribed. In these models, contaminated air is drawn

through a blower which forces the air through a par-
ticulate filter to remove aerosols, bacteria, and radio-
active dust and then through a gas filter to remove toxic
and noxious chemical vapors. The purified air is dis-
charged through 10 ft of flexible tubing with a static pres-
sure at the outlet of at least 2 in. of water. In the four
electric-motor-driven models, the air-flow rate is con-
trolled automatically; in the gasoline-engine driven
models, an air-flow indicator is provided, and the air is
adjusted manually with the engine throttle. To meet the
nonstrategic materials requirements, except for motor
blowers, the protectors are made from paper, wood, char-
coal, cotton cloth, and synthetic rubber adhesive with
just enough perforated aluminum to retain the char-
coal. It was recommended that collective protectors E28
through E35 be submitted to final engineering tests, and
that additional work be conducted on the design of
electric- and gasoline-operated motor blowers. (ASTIA)

613. PORTABLE AIR SAMPLER FOR COLLEC-
TION OF RADIOACTIVE DUST
Reich, B.
1953
Signal Corps Engineering Laboratories,
Evans Signal Lab., Belmar, N.J.
Report
AD-23,536
(See also Nucleonics, v. 11, p. 63, September 1953)

614. RESEARCH PROJECT FOR HIGH-VELOCITY
AIR-CLEANING PRECIPITATOR
Hall, H. J.
March 31, 1954
Research Corporation, Bound Brook, N.J.
Progress Report 3, DA 30-069-ORD-1207
AD-67,390

The salient conclusions from the rescarch program to
date may be summarized as follows: (1) The feasibility
of using an electrostatic precipitator with an efficiency
of the order of 90% to remove fine oil mist from an air
stream at an air velocity of 100 ft/sec has been demon-
strated on a laboratory scale. (2) The results achieved
indicate the desirability of investigating the performance
of a two-stage precipitator with the object of materially
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reducing the relatively high power requirements of the
single-stage type in the tunnel application. In a two-stage
precipitator, the corona discharge is confined to a rela-
tively small particle-charging section which is followed
by a larger nondischarging collecting section. The Mark 11
B test precipitator could be modified for these studies
and the work could be carried out with funds available
from the original appropriation. (ASTIA)

615. AIR CLEANING SEMINAR, AMES
LABORATORY
March 1954
Iowa State University, Ames Lab., Ames
WASH-149, W-7405-eng-82

The papers presented at this seminar represent a broad
attack upon all aspects of air and gas cleaning problems
which confront the atomic energy industry. Topics dis-
cussed include the removal of soluble gases and particu-
lates from air streams; the performance of reverse jet
cloth filters; field studies of commercial dust-collector
performance; electrostatically charged aerosol filters;
wet cleaning investigations; dissolver of gas filtration;
efficiency of reverse-jet filters in U refining operations;
removel of bacteria and bacteriophage from the air by
glass fiber filters; deepbed sand and glass fiber filters; the
properties of aerosols; hygroscopic aerosols; the collec-
tion of aerosols on fiber mats; electrification of aerosols;
solid waste disposal by incineration using tangential
overfire air; the Argonne incinerator program; the per-
formance of the Los Alamos incinerator eflluent collector;
and noncombustible and chemical-resistant air filters for
high and low temperature use. An appendix contains an
account of a round-table discussion of air sampling prob-
lems in AEC work, and requirements and specifications
for sampling media.

616. AN INVESTIGATION OF SAMPLERS FOR
THE COLLECTION AND CLASSIFICA-
TION OF RADIOACTIVE AIRBORNE
PARTICULATE MATERIALS
April 1954
Mine Safety Appliances Co., Pittsburgh, Pa.
Progress Report on Phase 1.9, NObsr-57527
AD-37,651

This investigation involved the design, construction, and
testing of prototype samplers which would collect all
particles in a dust cloud so that a separation of the
larger and smaller particles would be brought about.
This separation was to conform to that which normally
occurs in the upper and lower respiratory tracts of human
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beings. Because of uncertainty in regard to concentra-
tion, density, and radioactivity of the aerosols likely to
be encountered, two models of one type of collector and
one model of another type were built. All three devices
utilized the impingement principle for collection of the
large particles, while the remaining smaller particles
were collected by thermal precipitation in the two models
and by filtration in the third. One of the devices using
thermal precipitation was designed to spread the smal-
lest particles collected over a wide area and make their
detection possible by a radio-autograph technique. The
other device utilizing thermal precipitation was designed
to concentrate both aerosol fractions so that detection
could be made with an end-window Geiger tube. The
model employing filtration was also designed for Geiger
tube detection. The three models were capable of accom-
plishing a separation of aerosols into two fractions con-
taining particles larger and particles smaller than about
3 p in diameter. Methods for using similar samplers in
determining the relative radioactivity of various size
fractions of dust are suggested. (ASTIA)

617. A PORTABLE SELF-CONTAINED AIR
SAMPLER FOR EMERGENCY USE
Hounam, R. F.

September 16, 1954

United Kingdom Atomic Energy Authority,
Research Group, Atomic Energy Research
Establishment, Harwell, Berks, England
AERE Report HP/M 89

AD-106,887

An apparatus for sampling airborne dust is described
which is based on an air ejector operated by compressed
air from an R.A.F. oxygen cylinder. It is capable of sam-
pling 100 1 of air per minute for a period of about 20
min. (ASTIA)

618. NEPHELOMETER OF WIDE RANGE FOR
BACTERIOLOGICAL USE
Powell, E. O.

Journal of Scientific Instruments, v. 31, no. 10,
pp. 360-362, October 1954

An instrument is discussed in which light transmitted
by suspension is compared with that scattered. The
most dense bacterial suspensions normally encountered
can be measured without dilution. The instrument be-
haves approximately like a nephelometer at low concen-
trations and like an absorptiometer at high concentrations.
Performance data and diagrams are given. (EI, 1955)
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619. RESEARCH PROJECT FOR HIGH-VELOCITY
AIR CLEANING PRECIPITATOR
Hall, H. J.
1954
Research Corporation, Bound Brook, N.J.
Final Report for June 1-October 31, 1954,
DA 30-069-ORD-1207
AD-67,631

The feasibility of applying electrostatic precipitation to
the problem of removing small quantities of fine oil mist
from an air stream at air velocities as high as 100 fps was
demonstrated on a laboratory scale. Collection efficiencies
up to 90% were achieved with an average treatment time
of 0.09 sec. Good aerodynamic gas-flow conditions were
necessary for effecting precipitator performance at high
velocities. A two-stage type precipitator was considered
best suited for minimizing power consumption and ozone
generation for wind-tunnel applicitions at the Ballistic
Research Laboratories, Aberdeen, Md.

620. ANGULAR-DEPENDENCE LIGHT SCATTER-
ING — HIGH-RESOLUTION RECORDING
INSTRUMENT FOR ANGULAR RANGE
0.05-140°
Aughey, W. H., Baum, F. J.

Optical Society of America, journal of the, v. 44,
no. 11, pp. 833-837, Novemb.:r 1954

An optical instrument for the measurement of light
scattering by particles in nonhomoyeneous systems is dis-
cussed. Scattering data permit the tize characterization of
optical inhomogeneities in radius range 0.1 to 100 mi-
crons. An angular resolution of 0.02 deg is obtainable. The
phototube output is charted by a high impedance recorder.
(EI, 1955)

621. LIGHT SCATTERING BY POLYDISPERSE
DUST CLOUDS
Ellison, J. McK.
British Journal of Applied Physics, v. 5,
Supplement 3, pp. S66-S71, 1954

When light is scattered by a cloud of particles of a
wide range of sizes, the intensity scattered in any direc-
tion is built up from the contribu-ions of particles of all
dimensions. For forward scatterin 1 the relative values of
these contributions have been calculated as a function of
diameter, by two different approximate formulae for the
angular distribution of the light scattered by spheres.
The approximations used are: (1) that of Rayleigh and
Gans, and (2) Kirchhoff diffraction by opaque circular
disks. For the latter, the scattering by a cloud of disks

whose diameters are log-normally distributed with a
standard geometric deviation of 2.03 has also been com-
puted It is concluded that the predominance of the light
scattered by larger particles limits the usefulness of light
scattering as a means of obtaining a mean particle size to
suspensions containing a comparatively narrow range of

particle sizes. (PA, 1955, #875)

622. FILTER-TYPE DUST, FUME, AND MIST RES-
PIRATORS: TESTS FOR PERMISSIBILITY
Federal Register, v. 20, no. 76,

April 19, 1955 (S21A)

623. DUST COLLECTORS FOR USE IN CONNEC-
TION WITH ROCK DRILLING IN COAL
MINES: TESTS FOR PERMISSIBILITY
Federal Register, v. 20, no. 80,

April 23, 1955 (S25A)

624. RADIOACTIVE AIR SAMPLER
Haller, R. B.
April 1955
Mine Safety Appliances Co., Pittsburgh, Pa.
Final Report, NObsr-57527
AD-94,451

625. DETERMINATION OF PARTICLE SIZE
DISTRIBUTIONS IN POLYDISPERSED
SYSTEMS BY MEANS OF MEASUREMENTS
OF ANGULAR VARIATION OF INTENSITY
OF FORWARD-SCATTERED LIGHT AT
VERY SMALL ANGLES
Chin, J. H., Sliepcevich, C. M., Tribus. M.
Journal of Physical Chemistry, v. 59, no. 9,
pp. 845-848, September 1955

An experimental technique is described. The apparatus
consists of a monochromatic, parallel light source, a dis-
persion cell, a lens-moving-pinhole receiving unit and a
photo-multiplier-potentiometer measuring system. An ex-
ample of an analysis of a polydispersion of glass spheres
in water is given. Close agreement was obtained between
the distributions obtained by the experimental technique
and the distributions obtained by microscopic counting.
(PA, 1956, #1322)

626. RELATIONSHIP BETWEEN THE AIR
CONCENTRATION OF RADIOACTIVE
FISSION PRODUCTS AND FALLOUT
Blifford, I. H,, Jr., Lockhart, L. B., Jr., Baus, R. A.
November 4, 1955
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Naval Research Laboratory, Washington D.C.
Interim Report 4, NRL Report 4607
AD-81,548

Comparative data on the daily concentration of fission
products in the air and the actual fallout on the ground
have been collected. For short times after a test, fallout
was very much dependent on rainfall. In many cases, the
air concentration was affected relatively little. On the
average, the apparent rate of fallout was about 4 X 10
ft/day. Screens made of cloth or metal mounted on a vane
and exposed to the wind were efficient collectors of fission
products dispersed in the atmosphere. In some cases, 10
to 100 times as much activity was deposited on a vertical
screen as on an equal horizontal area. No definite corre-
lation between gummed paper, screen, and filter collec-
tions has been noted. Direct interception by the small
fibers of vegetation, as distinguished from simple fallout,
may account for a large fraction of the total fission prod-
uct activity adsorbed on such ground cover. Additional
measurements were made on the distribution of activity
with particle size by the use of filter media of different
retention characteristics.

627. AIR CLEANING STUDIES
Dennis, R., Silverman, L., Billings, C. E., Anderson,
D. M., Samples, W. R., Donaldson, H. M., Jr.,
Drinker, P,
January 15, 1956
Harvard School of Public Health, Boston, Mass.
Progress Report for July 1953-June 1954,
NYO-4608, Contract AT(30-1)841
(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

Progress on the air and gas cleaning project conducted
by Harvard University for the Engincering Division of
the Atomic Energy Commission during the period July 1,
1933 to June 30, 1954 is discussed. Other yearly progress
reports are available. Project objectives include research
and development on air and gas cleaning devices and
methods for their testing and evaluation. Investigations
on (1) the principles of cloth filtration, (2) the role of
clectrostatic forces in gas cleaning, and (3) studies on
resistance and filtration characteristics of fiber beds were
continued during the period. New projects included
rating of several types of roughing filters, evaluation and
testing of strain efficiency techniques, and a study of blast
damages to and re-entrainment from high efficiency filters.
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628. A STUDY OF THE EFFECTS OF DUST
ON ORDNANCE AUTOMOTIVE MATERIEL
February 1956
Southwest Research Institute, San Antonio, Texas
Final Report, DA 23-072-ORD-836
AD-89, 530

A review of the literature and discussions with qualified
personnel are reported on the effects of dust on military
automotive-type equipment. Natural dust affects the
operation of equipment in two manners: (1) by causing
excessive and abnormal wear, and (2) by fouling, plug-
ging, or physically impeding the function of a component.
The dust problem is examined in four classifications:
physical properties of natural dust, dust elimination, dust
tolerance, and engine wear. The problem of snow which
is generated by vehicular operation in the Arctic is
considered. Dust apparently creates more of a mainte-
nance problem than an engine wear problem. An anno-
tated bibliography is presented which is divided into
three parts: civilian articles, military reports, and a cross-
index of reference titles. 212 references. (ASTIA)

629. AEROSOLOSCOPE COUNTS PARTICLES
IN GAS
Gordon, E. S., Maxwell, D. C., Jr.,
Alexander, N. E.
Electronics, v. 29, no. 3, pp. 188-192,
March 1956

Method and equipment developed by Armour Research
Foundation whereby the chemist is relieved of the tedious
job of counting and sizing aerosol particles under a micro-
scope are described. The use of a glow transfer tube
counter and a unique pulse height discriminator to count
and size particles after scattered light is received by
multiplier phototube is discussed. Schematic diagrams
are given, (EI, 1956)

630. A PHOTOGRAPHIC METHOD OF
ANALYSING AEROSOLS
Richardson, J. F., Wooding, E. R.

Journal of Photographic Science, v. 4, no. 3,
pp. 75-78, May—June 1956

The variation in size and concentration of particles in
an aerosol over short periods of time has been deter-
mined by a photographic technique in conjunction with
a slit ultramicroscope. The method has been found satis-
factory for particle diameters between 0.2 and 4 microns
and concentration up to 107 particles per cm*. Some of
the disadvantages of the ultramicroscope have been over-
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come and the accuracy and reliability of the results have
been assessed. (PA, 1957, #8922)

631. THE DUST ENVIRONMENT AND ITS
EFFECT ON DUST PENETRATION
Pauly, J.
Southwest Research Institute, Sun Antonio, Texas
Final Report for December 1, 1455 to
September 28, 1956, WADC TR 56-556,
AF 33(616)3280
AD-110, 472

A review was made of the sand and dust tests to de-
velop, if necessary, new procedures for an economical and
realistic dust test for the evaluation cf Air Force equip-
ment for use in an environment of extreme dust. A review
of the literature was also made, and research was con-
ducted to isolate some of the factors which promote dust
penetration. Three basically different types of laboratory
tests are used: (1) wear or erosion, (:}) filtration, and (3)
dust penetration. The effects of dust H»n equipment oper-
ation can be classified as increased wear, binding, and
clogging, and are causes of failure and additional main-
tenance, replacement, and repair. The literature survey
disclosed that mechanically gencrated dust is probably
more severe than a climatic dust storm on equipment,
and also that there are no numerical cata available which
may be used to define dust condifions. Properties by
which a dust environment can be analyzed and classified
include concentration, size, composition, hardness, abra-
siveness, shape, and the tendency to agglomerate. Three
rectangular box-like test fixtures having apertures 0.003,
0.003, and 0.009 in. wide were devis :d for trapping dust
in a dust chamber and evaluating the given dust con-
dition on the amount of penetratim produced. Some
factors which influence penetration are exposure time,
concentration, air velocity, air temperature, particle size,
and relative humidity. Studies were riade of cach of these
factors. Both mechanical and electrical type equipment
were subjected to various dust envitonments while func-
tioning under a variety of conditions in order to sub-
stantiate the specimen studies; repre yducible results were
difficult to obtain. 383 references. (ASTIA)

632. PROTEIN CONTENT OF AIR
Tabor, E. C.
1956
Robert A. Taft Sanitary Engineering Center,
Cincinnati, Ohio
Final Report, CD-4-4431
AD-112,816

A modified version of a commercially available high-
volume sampler and a glass-fiber filter medium were
used to determine the protein content of air particulate
matter. Active sampling was conducted at 68 locations in
99 communities of the U.S. In most areas, a minimum of
two sampling sites was chosen, one representing the
business area and the other the residential or rural areas.
Attempts were made to obtain at least one sample per
week at each sampling site. The standard ninhydrin re-
action of Troll and Cannan for the measurement of the
products of protein hydrolysis was used as a basis for
the development of analytical procedures. Three modifi-
cations (Methods 1, 11, and I1I) of the original procedure
were introduced, each giving a greater specificity for the
substances to be determined. A total of 1691 samples was
analyzed, 459 by Method 1, 468 by Method II, and 764
by Method I1L. With those stations represented by over
10 samples, average protein levels, as measured by Meth-
ods I and II1, ranged from a maximum of 4.7 pg/m’ to
4 minimum of 0.6 pg/m*. With data obtained by Method
111, and including all stations regardless of the number
of samples collected, the maximum was 4.5 pg/m* with
4 minimum of 0.7 pg/m?*. Twenty-three stations showed
the highest values in spring, 18 in summer, 5 in fall, and
1 in winter. Very little evidence was found of a diurnal
variation in protein levels. An average of 38% of the
total protein may occur in the particles below about 5y in
diameter. No pronounced differences were found in pro-
tein values at different elevations at the same location.
No correlation could be found between the amount of
acetone-soluble organic materials and the protein content
of samples from several cities. (ASTIA)

633. THE SCATTERING OF LIGHT BY
SPHERICAL AND ROD-SHAPED
PARTICLES OF WAVELENGTH
ORDER OF MAGNITUDE
Burberg, R.

Zeitschrift fiir Naturforschung, v. 11a, no. 10,
pp- 807-819, 1956 (in German)

Formulae are developed for the evaluation of light-
scattering measurements on the suspensions of large
viruses and similar biological material. In particular, cor-
rection terms to the Debye formula for the scattered
intensity for the two most important particle shapes—
spheres and rods—are computed, and the error in apply-
ing this formula to other shapes is estimated. It is
assumed that the incident wave is lincarly polarized. (PA,

1959, #1343)
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634. MECHANICAL GRIT AND DUST
COLLECTORS
Johnsen, J. C., Goodwin, G. C.
In “Proceedings of Conference on Mechanical
Engineer’s Contribution to Clean Air, London,
England, February 19-21, 1957, pp- 60-76
Institute of Mechanical Engineers, London,
England, 1957

635. COMPARISON TYPE NEPHELOMETER
Wright, W. F.,
The Review of Scientific Instruments, v. 28, no. 2,
pp- 129-134, February 1957

Nephelometer for measuring turbidities by both absorp-
tion and scattering of light is discussed. Specially designed
cells permit accurate measurement of small changes in
intensity of either transmitted or scattered light over a
wide range of intensities. The reproducibility of resetting
in normal operating range is two parts in 10,000. The
apparatus operates over a range of more than five density
units. Its use in bacteriological, silica gel, and colorimetry
studies is considered. (EI, 1957)

636. PROCEEDINGS OF GOLDEN JUBILEE
MEETING OF AIR POLLUTION CONTROL
ASSOCIATION, JUNE 2-6, 1957,

ST. LOUIS, MO.
Air Pollution Control Association,
Pittsburgh, Pa.

Among the papers presented were the following: “Pro-
cedures for Making Inventory of Air Pollution Emissions,”
A. T. Rossano, Jr., N. E. Schell, 6 pages; “ASHRAE Air-
Borne Dust Survey,” K. T. Whitby, A. B. Algren, R. C.
Jordan, ]J. C. Annis, 9 pages; “Use of Sticky Paper in Air
Pollution Monitoring Program,” C. W. Gruber, G. A. Jutze,
3 pages; “Automatic Programming Filter Sampler,” G. 8.
Raynor, 3 pages; “Estimation of Water Soluble Chlorides,
Sulphates, and Nitrates in Suspended Atmospheric Dusts,”
C. Gelman, 4 pages; “Dust Retention Efficiencies of Dust-
fall Collectors,” J. S. Nader, 4 pages; “Dust and Mist
Collection,” K. E. Lunde, C. E. Lapple, 8 pages; “Con-
tinuous Instrumentation for Atmospheric Analyses,” L. H,
Rogers, 5 pages; “Fifty Years of Electrostatic Precipita-
tion,” H. J. White, 12 pages; “Further Investigations of
Continuous Slag Wool Filter,” C. E. Billings, L. H. Leven-
baum, C. Kurker, Jr., E. C. Hickey, L. Silverman, 12
pages; “Results of Three Years of Operation of National
Air Sampling Network,” A. C. Stern, 5 pages. (EI, 1958)
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637. PROCEEDINGS FOR ENGINEERING
SEMINAR ON ELECTROSTATIC
PRECIPITATION, JUNE 17-21, 1957
Pennsylvania State University,

University Park, Pa.

Among the papers presented were: “Fifty Years of
Electrostatic Precipitation,” H. J. White, 31 pages; “Basic
Concepts,” H. J. White, 11 pages; “Particle Charging in
Electrostatic Precipitation,” H. J. White, 6 pages; “Elec-
trostatic and Mechanical Collection of Fly Ash,” S. R.
Orem, 3 pages; and “Interpretation of Measurements in
Electrostatic Precipitation,” G. W. Penney, 5 pages. (EI,
1960)

638. JOY MICRODYNE DUST COLLECTOR...
TO CONTROL DUST IN INDUSTRY
Davis, L. E.

Canadian Mining Journal, v. 78, no. 6,
pp- 123125, June 1957

This compact wet inertial dust collector lends itself to
duct installation and consists of mixer section, separator
section, transition, and an Axivane fan with an adjustable
blade pitch. Dust-laden air enters the collector through
the mixer section, passing over the spray header and
through the mixing element. It may be used in mining
operations. (EI, 1960)

639. MEASUREMENTS OF CHARGE IMPARTED
TO FINE PARTICLES
AIEE, Transactions of the, Part [ — Communica-
tion and Electronics, v. 76, no. 31, pp. 294-306,
July 1957

This article incorporates two related papers on charge
of small particles: “Measurement of Charge Imparted to
Fine Particles by Corona Discharge,” G. W. Penney,
R. D. Lynch, pages 294-299; and “Charging of Small
Particles for Electrostatic Precipitation,” G. W. Hewitt,
pages 300-306. (EI, 1958)

640. AUTOMATION—KEY TO MORE
EFFICIENT DUST COLLECTION
Beaver, C. E,
Combustion, v. 29, no. 2, pp. 41-43, August 1957

This electronic feedback control device, known as
“Cottrell Automation System,” provides constant main.
tenance of proper balance between load characteristics
and power input to precipitator. I controls precipitator
power input for the three most common operating con-
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ditions under which current, voltage, or sparking rate
may be limited. A block diagram is presented of major
elements involved, and the basic operation explained.
(EI, 1960)

641. OPTICAL STUDIES OF PA RTICULATE
MATTER IN THE SEA
Ketchum, B. H., Shonting, D. = ¥
February 1958
Woods Hole Oceanographic Istitute, Mass.
Technical Report, Nonr-221900
AD-157,819

A study of particulate matter d stribution using the
light-scattering photometer was 11ade on the recent
Atlantis cruise 240 to the Cariaco ~'rench in the Carrib-
bean Sea. This trench is a basin off the coast of Ven-
ezuela which is anaerobic below the depths of about
375 m. On a previous expedition t) the trench in 1955,
much physical and chemical data were obtained concern-
ing the water properties, both ahove and below the
anaerobic interface at 350 to 400 m. A relatively large
amount of hydrogen sulfide was found at greater depths
to the bottom. However, no data were collected on the
distribution of concentration of pa-ticulate matter in the
waters of the trench other than two Secchi disc readings.
On the recent cruise, five suceessful lowerings of the
light-scattering photometer were made: two near the
center of the basin, one on the eustern sill, one on the
western sill of the trench, and one m St. George’s Harbor,
Grenada, B.W.1. This latter station gave a relative com-
parison of light scattering of the t-ench waters with that
of shallow harbor water in the ;ame latitude. Several
Secchi disc readings were taken in the trench to supple-
ment scattering data. A discussior of the light-scattering
data of the trench waters and ts relationship to the
dynamics of the water in the general area of the trench
js presented. A comparison is mad : with the light scatter-
ing and Secchi disc reading of both the trench and the
continental shelf waters. In addi ion, a theoretical rela-
tionship of scattering intensity with extinction coefficient
is derived. Turbidity measuremeats are compared with
other oceanographic data. (ASTIA)

642. PARTICULATE EMISSION—PROCEEDINGS
OF SYMPOSIUM ON AIR POLLUTION,
PHILADELPHIA, OCTOBER 21, 1957
March 1958
Franklin Institute of the State of Pennsylvania,
Philadelphia
Franklin Institute Journal Monograph 4

The following papers were presented at the Symposium
on Air Pollution, October 21, 1957, Philadelphia, Pa.:
“Particulate Emissions in Community Air Pollution,” F. E.
deMartini, pages 3-20; “Atmospheric Pollution Sampling,”
J. Z. Holland, pages 21-36; “Measuring Human Reactions
to Air Pollution,” J. J. Phair, G. C. R. Carey, and R. ].
Shephard, pages 37-51; “Community Planning for Air
Pollution Control,” G. P. Larson, pages 53-59; “Removal
of Particulate Matter From Gas Streams,” W. C. L. He-
meon, pages 61-73; “Modern Municipal Incinerator,” A.
Michaels and W. E. Frank, pages 75-92; “Fly Ash
Abatemnent in Philadelphia Electric Co.,” D. F. Schick, Jr.,
pages 93-97. (EL 1958)

643. ASHRAE AIRBORNE DUST SURVEY
Whitby, K. T., Algren, A. B., Jordan, R. C,,
Annis, J. C.

Air Pollution Control Association, Journal of the,
v. 7, no. 3, pp. 157-165, November 1957

(See also Heating, Piping and Air Conditioning,
v. 29, pp. 185-192, November 1957)

The results are presented of the first part ofthe ASHRAE
survev to determine airborne dust properties that have
an effect on performance of air cleaners. The properties
determined were: concentration of fibrous and fine par-
ticles. stain concentration, particle size distribution,
particle density, and porosity of packed sediment and dust
fall. (EI, 1958)

644. CERTAIN ASPECTS OF DEPOSITION
OF DUST
Lucas, D. H.
Institute of Fuel, Journal of the,
v. 30, no. 202, pp- 623-627, November 1957;
(discussion) v. 31, no. 1, pp. 3241, January 1958

Experiments were carried out which show that a de-
posit gage at ground level collects far more dust than a
gage 4 ft above ground. It is concluded that much of this
additional catch is dust re-entrained from the ground;
only one quarter of the dust collected in deposit gages
in rural districts around Little Barford Power Station
originated at the power station. (EI, 1958)

645. EXPERIMENTAL INVESTIGATION OF
CRITICAL DESIGN FACTORS FOR
VANE-TYPE CYCLONES
Walker, A. B., Cole, W. H.

ASME Transactions, v. 79, no. 8, pp. 1715-1721,
November 1957
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A study of effects of tube size, inlet vane design, and
utilization of outlet tube vanes on the performance of a
multiple-tube collector was made. The critical nature of
these factors and methods for obtaining higher efficiency
and gas flow are demonstrated. A comparison between
predicted field results from laboratory tests and actual
field results is given. (EI, 1958)

646. STAUB ALS LADUNGSTRAEGER
(DUST AS A CHARGE CARRIER)
Feifel, E.

Radex Rundschau, no. 7, pp. 904-917,
December 1957

The static clectric charge of a cloud of dust in a
gas/dust mixture which moves in a pipe with whirling
spiral motion can be measured in a simple manner by
grounding the “excited pipe” over a galvanometer. The
limit values of total electric charge which may be carried
by dust particles are discussed. Numerous measurements
made on various types of dust and results obtained from
flue dust are presented. (EI, 1958)

647. EINFLUSS ELEKTROSTATISCHER
AUFLADUNGEN AUF DAS VERHALTEN
VON STAUBSYSTEMEN (EFFECT OF
ELECTROSTATIC CHARGES ON
BEHAVIOR OF DUST CONTROL SYSTEMS)
Haase, H., Hardtke, B. H.
Chemie-Ingenieur-Technik, v, 29, no. 12,
pp. 814-816, December 1957

The causes of agglomerate formation and adherence
of dry powdery substances are discussed. The equation
of state is given, with the aid of which facts concerning
several special problems can be presented. (EI, 1958)

648. INVESTIGATION OF A SOLID
COMPONENT OF INTERPLANETARY
MATTER BY MEANS OF ROCKETS AND
ARTIFICIAL EARTH SATELLITES
Poloskoff, C. U., Nazarova, T. N.

Zygielbaum, J. L., Translator
Uspekhi Fizicheskikh Nauk, v. 53, no. 1,
pp. 253-265, 1957

649. MAKING A CHOICE OF DUST
COLLECTORS
Duncan, D. M.
Design Engineering, v. 4, no. 1, pp. 34-35, 57,
January 1958

80

Relative merits of cyclone and cabinct-type dust col-
lectors are compared. The cyclone type is usually used
with buffing wheels when dust volume is large. The
cabinet type is most widely used when dust needing re-
moval is very gritty. (EI, 1960)

650. MIST AND DUST COLLECTION
EQUIPMENT
Ranz, W. E., Hofelt, C., Jr.
Industrial Wastes, v. 3,no. 1, pp. 1-6,
January-February 1958

A review of general methods of mist and dust collec-
tion, and the operation of common types of equipment
for direct filtration, inertial separation, and electrostatic
precipitation is given. Other factors considered are oper-
ating costs, capacity limiting factors, and removal of col-
lected material. (EI, 1960)

651. AIR CLEANING; ROTONAMIC FILTER
The Engineer, v. 205, p. 258, February 14, 1958

652. DUST ELIMINATION IN METAL WORKING
Williams, A. E.
Metal Industry, v. 92, no. 7, pp. 130-132,
February 14, 1958; no. 8, pp. 147-149,
February 21, 1958

The Sylvan chart is presented which shows range of
particle size, concentration, and collector performance.
Collector systems and design are described (February 14).
Installations for collecting magnesium dust, exhaust ven-
tilation and dust control equipment in foundry sand
handling systems, and the air supply are discussed (Feb-
ruary 21). (EI, 1958)

653. FILTERING FIBERGLASS
Engineering, v. 185, p- 255, February 21, 1958

654. FILTERING RADIOACTIVE PARTICLES
FROM STACK GAS
Anderson, H. E,
Air Conditioning, Heating, and Ventilating,
v. 52, no. 2, pp. 71-76, February 1958

An evaluation of various devices for filtering particu-
late radioactivity from radiochemistry off-gas systems to
prevent air pollution from stack gas wastes is presented.
Problems of atmospheric radioactive contamination de-
vices reviewed as a basis for selection of equipment
include the Hersey reverse jet filter, baffleplate scrubbing
tower, Venturi scrubber, electrostatic precipitator, and
others. (EI, 1960)
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655. DUST AND MIST COLLECTION—
CRITIQUE ON STATE OF ART
Lunde, K. E., Lapple, C.E.
Air Pollution Control Association, Journal of the,
v. 7, no. 4, pp. 989-296, February 1958

A summary of basic performance principles of
equipment is given. Major problerrs in measurement
techniques and specific areas for potential development
are included. (EI, 1960)

656. AIR CLEANING WITH ELLILCTROSTATIC
PRECIPITATORS
Prasad, B. K. R.
Electrical Energy, v. 2, n0. 2, pp. 66-68,
February 1958

The principle of dust precipitation is discussed, and
details are given of equipment which uses voltages of
the order of only 6 to 13 kv, and thus generates little
“ozone.” (EI, 1960)

657. DUST CONTROL—WET COLLECTOR HAS
WIDE PROCESS APPLICATIONS
Seifert, H. E.
Southern Power and Industry, v. 76, n0. 2,
pp. 42-43, 104, February 1953

A collector for lightweight aggregate dusts at the
Bremo Bluff, Virginia, plant of Southern Lightweight
Aggregate Corporation is made of specially treated wood
for resistance to both heat and acid. It eliminates 90%
of dust coming from the crushing of slate and fly ash
from powdered fuel. Its applicability to fertilizer plants,
incinerators, clay processing plants, rock products, etc,

is shown. (EI, 1960)

658. RESULTS OF THREE YEARS OF
OPERATION OF NATIONAL AIR
SAMPLING NETWORK
Stern, A. C.

Air Pollution Control Association, Journal of the,
v. 7, no. 4, pp. 984-288, February 1958

Chemical procedures to determr ine protein in pollen and
other material suspended in at nosphere are explained.
The content of material collected on filters is investigated.
Also considered are suspended particulate loading and
organic fraction, analysis of inorganic materials, radio-
activity of suspended particulate, and utilization and
interpretation of network data. (EI, 1958)

659. REPORT OF A NEW METHOD FOR
STUDYING AIR POLLUTION
Bourne, H. G, Jr.
Heating, Piping, and Air Conditioning,
v. 30, no. 3, pp. 139-141, March 1958

The procedure includes the use of a portable electro-
static air sampler and polycthylene canisters. Yor ten
months, measurements were made of contaminants from
a ferromanganese plant. At 1 to 2 mi from the plant, the
total dust and fume averaged 1500 pg/m’, of which man-
ganese was 2 to 30 pg, and silica, 5 to 85 pg. (EI, 1958)

660. INDUSTRIAL ODOR PROBLEM—SOLVED
Quinlan, J. C.
The American City, v. 73, no. 3, pp. 121-122,
March 1958

A method is developed in which water precipitators
check community-wide fumes and dust nuisances from
a rubber reclaiming plant near Buffalo, N.Y. Units used
arc Type A Hydro Precipitator Scrubbers, suited to remov-
ing microscopic solids, fumes, and odors from exhaust
gases. (EI 1960)

661. AUTOMATIC CONTROL OF ELECTRICAL
PRECIPITATION RECTIFIERS
van Hoesen, H. E., White, H.J., Hall, H. J.
AIEE, Transactions of the, Part I — Communica-
tion and Electronics, V. 77, no. 35,
paper 58-229, pp- 126-128,
March 1958

A new automatic control system incorporating voltage,
current, and spark rate as control parametersis described.
This system is no substitute for a properly designed high
efficiency precipitator, but nevertheless is broadly appli-
cable to industrial electric precipitation. (EI, 1958)

662. APPLICATION OF SILICON RECTIFIERS
TO ELECTROSTATIC PRECIPITATOR
POWER SUPPLIES
Willison, R. E.

Direct Current, v. 3, no. 8, pp. 248-251,
March 1958

The advantages of silicon rectifiers over tube and selen-
iun rectifiers for precipitator applications are discussed.
An oil-immersed silicon rectifier set installed at Milli-
ken Station of New York State Electric and Gas Company
is described. New developments are listed. (EI, 1960)

ot
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663. ETUDE THEORIQUE DU DEPOUSSIERAGE
PAR CENTRIF UGATION (A THEORETICAL
STUDY OF CENTRIFUGAL DUST
REMOVAL)

Comolet, R.
Chaleur et Industrie, v, 39, no. 393, Pp. 87-106,
April 1958

A theory of axial cell dust collectors and a calculation
of the movements of particles in fluid stream when in
rotation are given. The loss of charge in gyratory flow
and determination of efficiency of cyclone dust collectors
are also discussed, (EI 1960)

664. WET DUST-COLLECTION EQUIPMENT
Smith, E. M,
Cost Engineering, v. 3, no. 2, pp. 49-54, April 1958

Basic factors influencing selection of appropriate dust
collection equipment are given. A table to be used to
determine the particular type of equipment for a given
job is offered. Reference is made to the basic unit of
National Hydro-F ilter, without means for moving gas and
liquid or for handling collected dust. The integral unit s
discussed, including  air, liquid, and sludge handling
accessories, Also considered are materials of construction,
equipment and Operating costs, and maintenance. (EI,
1959)

665. MIKRO-PULSAIRE DUST COLLECTOR
WITHOUT MOVING PARTS
Manufacturing Chemist and Pharmaceutical and
Fine Chemical Trade Journal, v. 29, pp. 163-164,
April 1958

666. BARBED ELECTRODES, A NEW IDEA IN
DUST CONTROL
Rock Products, v. 61, p. 101, April 1958

667. STACK SPRAYS SOLVE SOOT PROBLEMS
Coal Utilization, v, 12, no. 4, pp. 33-34, April 1958

Dust emission from boiler stacks during soot blowing
or fire cleaning can be reduced, according to laboratory
tests conducted by Bituminous Coal Research, Inc, The
cost of installing a stack spray is low, and results show
that 60 to 80% of solids in the stack spray zone can be
collected. The amount of water required, the selection of
spray nozzles, and the installation and automatic control
of spray nozzles are discussed. (EI, 1960)
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668. STATIC AUTOMATIC CONTROL FOR
ELECTRICAL PRECIPITATORS
Little, L. L,
Combustion, v, 29, no. 11, pp. 55-57, May 1958
(See also Blast F urnace and Steel Plant, v. 46,
no. 7, pp, 711-713, July 1958)

A theoretical basis of a new system for regulating in-
put power developed for use with Cottrell process elec.
trical precipitators is given, The operation, design and
performance of portable automatic controls installed on
several precipitators are also considered. (EJ, 1958)

669. DUST RETENTION EFFICIENCIES OF
DUSTFALL COLLECTORS
Nader, J. S.
Air Pollution Control Association, Journal of the,
v. 8, no. 1, pp. 35-38, May 1958

Dustfall collectors representing three collection tech.
niques  were exposed to atmospheric  dustfall under
weather conditions typical of temperature climate. Sta-
tistical evaluation of gravimetric analysis data and dust
retention efficiencies shows no significant differences
among three types of collections. (EI, 1958)

670. ENGINEERING DESIGN FACTORS IN DUST
AND FUME RECOVERY SYSTEMS
OMara, R, F lodin, C. R,
Air Pollution Control Association, Journal of the,
v. 8, no. 1, pp. 39-45, May 1958

Systems are discussed in which gases are vented to the
atmosphere and are not reused,. F actors in the design of
present systems, compatible with plant economics and
community health regulations are considered in addition
to problems of plant relocation. Tables show electrical
precipitator efficiency, collection equipment selection, ap-
plications, range of loadings, and particle sizes. (EI, 1960)

671. MODELS USED TO DETERMINE
CORRECT FLOW OF GASES TO
PRECIPITATORS
Blast Furnace and Steel Plant, v. 46, no. 5,
pp. 493-495, May 1958
(See also Air Conditioning, Heating and
Ventilating, v, 55, no. 6, pp. 74-76, June 1938;
Combustion, v, 29, no. 12, pp. 4145, June 1958;
Iron and Steel Engineer, v. 35, no. 3,
pp. 181-182, 184, 186, March 1958)

Delineated in these articles are transparent plastic
models employed by Research-Cottrell to study flue de-
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sign. Areas in which savings can be a shieved have been
indicated by two years of flue design mvolving 10 work-
ing models. Increasing capacity of precipitators, lower
construction costs, savings in precipitator design, and a
model built to determine best design of flue between
air heater and mechanical collector preceding electro-
static precipitator are also considerec. (EI, 1960)

672. SCRUBBER COMBINES HIGH
COLLECTION EFFICIENCY WITH
ECONOMICAL OPERATION
Iron and Steel Engineer, v. 35, a0. 5,

p. 143, May 1958

Consolidated Mining & Smelting Co. of Canada has
developed the Turbulaire-Doyle S:rubber which im-
pinges dust-laden gas at high velccity into a pool of
scrubbing liquid. Gas cleaning and cooling applications
have shown highly satisfactory rest Its at relatively low
power consumption, low liquid-to-gas and low liquid-to-
dust ratios. (EI, 1960)

673. MEASUREMENT OF DUST
CONCENTRATION IN GASES
Engineering, v. 205, p- 864, June 6, 1958

674. COMPARATIVE STUDY OF PRESENT-DAY
DUST SAMPLING METHODS IN MINES
Misra, G. B.

Mining, Geological and Metallurgical Institute
of India, Transactions of the, v. 55, no. 1,
pp- 3749, June 1958

Sampling instruments are classified by mode of collec-
tion: filtration, condensation, washing, sedimentation,
impingement, thermal precipitatio ), electrical precipita-
tion, impaction, centrifuging, and optical methods. Con-
siderations in choosing a proper filtering method and
characteristics and comparisons of existing dust sampling
instruments are discussed. (EL 1960)

675. SOME MEASUREMENTS OF ABNORMAL
CORONA
Penney, G. W., Hewitt, J. G, Jr.
AIEE, Transactions of the, Part I — Communica-
tion and Electronics, v. 77, no. 37, paper 57-87,
pp- 319-327, June 1958

Measurement of abnormal corona for the charging of
particles is given. Investigated are “flare type” of corona
occurring when active clectrode is positive and corona is

due to high-resistivity dust on large or passive electrode.
Pertinence to electrostatic precipitation of dust is ex-
plained. (EL 1960)

676. ELECTROSTATIC PRECIPITATORS
Plass, R. J., Haaland, H. H.
Rock Products, v. 61,n0. 7,
pp. 104-105, 108, 110, 136, 138, 140, July 1958

Kiln mases far outweigh other materials yielded by
kiln. The alkali fumes are difficult to precipitate. Sulphur
causes hard crusty deposits of SO, on electrodes and
other internal members of precipitator. The wet process
is most favorable for electrical precipitation. Information
is given concerning mechanical dust collectors and bag-
houses. A new application of precipitation in air-swept
raw and finish grinding mills and in rock and shale

dryers is outlined. (EI, 1960)

677. DUST SAMPLING: ISOKINETIC SAMPLING
APPARATUS
Engineering, v. 186, p. 230, August 22, 1958

678. MECHANICAL DUST COLLECTOR FOR
URANIUM MILLS

Engineering, v. 186, p. 497, October 17, 1958

679. DISCIPLINING DUST
Vedder, W. O.
Pit and Quarry, v. 51, no. 4, pp. 112-115,
October 1958

Factors to be considered in planning for a minerals proc-
essing plant are: exhaust hoods and piping system, dust
collecting equipment, and exhauster and its drive. Types
of collectors are: settling chamber, wet collector, centrif-
ugal collector, and cdoth filter. A table shows velocities
recommended for conveying various dusts. Fans of high
efficiency are necded in the exhauster. Proper dust con-
trol improves plant working conditions, eliminates public
nuisance, reclaims usable materials, and cuts wear on
equipment. (EI 1960)

680. MODEL CHECKS COLLECTOR DESIGN
Moore, W. W., Knecht, H.
Electrical World, v. 150, no. 19, pp. 78, 82,
November 10, 1958

Model studies by Consolidated Edison Co. of New
York, and Research-Cottrell, Inc., were made to check
caleulations and designs of two fly ash collectors, by
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means of gas flow distribution. Results of these studies
and a description of a 1/16-scale plexiglas model are
given. (EI, 1959)

681. SAMPLING INDUSTRIAL DUSTS,
WATSON BRITISH TYPE KONIMETER
Engineering, v. 186, p- 647, November 14, 1958

682. HIGH VOLTAGE RECTIFIERS IN THE
IRON AND STEEL INDUSTRY
Hanson, E.
Metropolitan-Vickers Gazette, v. 29, no. 472,
PP- 293-297, November 1958

An account is given of the rectifying equipment in the
blast furnace gas cleaning plant at Shotton steelworks of
John Summers, Ltd. Two synchronous mechanical recti-
fiers are used, with a static selenium-iron rectifier as a
standby. Details on voltage regulation, high-voltage selec-
tor switches, and an air conditioning plant for the
precipitator substation are given. (EI, 1959)

683. INFLUENCE OF POWER INPUT ON
EFFICIENCY OF DUST SCRUBBERS
Semrau, K. T, Marynowski, C. W., Lunde, K. E.,
Lapple, C. E.

Industrial and Engineering Chemistry,
v. 50, no. 11, pp. 1615-1620, November 1958

A total-power-input correlation method suggested by
C. E. Lapple and H. J. Kamack is applied to the Venturi,
cyclonic spray (Pease-Anthony ) and pipeline pilot plant
scrubbers. Units and test procedures are outlined. Results
support the previous conclusion that the controlling
factor in scrubber performance is turbulence, and total
power input (or power dissipated ) per unit of gas flow
rate might be the general criterion of efficiency. (EI, 1959)

684. TROUBLE-SHOOTING MECHANICAL
DUST COLLECTORS
Archer, W. E,
American Society of Mechanical Engineers,
New York, N. Y.
Paper 58-A-283, presented at ASME Meeting,
New York, N.Y., November 30-December 5, 1958
(See also Pit and Quarry, v. 51, no. 7, pp. 132137,
January 1959; Blast Furnace and Steel Plant, v. 47,
no. 2, pp. 192-198, February 1959)
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Preventive and corrective maintenance for mechanical
dust collectors is discussed. Considered in the discussion
are the effect of duct design on collector efficiency; the
effect of hopper circulation on efficiency; the plugging
of collecting tubes; the accelerated wear resulting from
poor dust distribution in a gas stream; and the manner
in which contaminated stack discharges lower efficiency
below minimum requirements. (EI, 1959)

685. ZUR KENNTNIS DER ABSCHEIDUNG
VON FLUGSTAUB IM ELEKTROFILTER
(THE SEPARATION OF FLUE DUST IN AN
ELECTRIC FILTER)
Scheidel, C., Eishold, H. G.
ETZ (Elektrotechnische Zeitschrift), Ausgabe A,
v. 79, no. 24, pp. 953-955, December 11, 1958

The improvement of the separation obtained by using
point discharge in combination with a spraying system
consisting of smooth wires is discussed. Electronic wind,
generated by special shape of electrodes, is shown to con-
tribute essentially to the cleaning process by causing
directional dust separation. (EI, 1959)

686. TROUBLESHOOTING DUST COLLECTORS
Archer, W. E,

Chemical Engineering, v. 65, pp. 188+,
December 15, 1958

687. HOW TO GET RID OF DUST
Vlahos, C. J.
Mill and Factory, v. 63, no. 6, pp. 95-98,
December 1958

The use of dust collectors is proposed to reduce air
pollution, prevent damage to machines and products, im-
prove the working environment, and salvage materials.
A method of selecting the right collector is suggested.
A table presents 14 types of collectors, with technical
descriptions, uses, and limitations of each. Drawings show
dust collector types. (EI, 1959)

688. APPLICATION OF JOY MICRODYNE TO
MINING INDUSTRY
Barrett, A. L.
Missouri, University of, School of Mines and
Metallurgy, Bulletin of the, Technical Series,
no. 95, pp. 19-30, 1958

The impingement section of the collector consists of
a folded 14-mesh stainless steel wire screen which is
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wetted by an upstream spray. The dust laden water leav-
ing the wire screen is removed from the air stream by
centrifugal force. Turning energy incluced in the air is
Jater removed at the exit end of the lust collector with
a set of straightening vanes. (EI, 1956)

689. PRINCIPLES OF INERTIAL IMPACTION
Ranz, W. E.
1958
Pennsylvania State University, - Jept. of
Engineering, University Park
Research Bulletin 66

A survey was made of information applicable to the
analysis of mist and dust collectors, resulting in a theo-
retical analysis of the impaction efficiencies of nearly all
types of inertial scparation equipment interpreted in
terms of a few basic flow systems. Graphs and sample
calculations are presented. (EI, 1953)

690. VENTURI-SCRUBBER ON LIME KILN
STACK GASES
Collins, T. T., Jr.
Tappi, v. 42, no. 1, pp. 9-13, January 1959

A study was made relative to recovery furnaces at
sulphate pulp mills. A literature review is included.
Comparative test data are presented for various units,
including the Pease-Anthony Ventiri Scrubber and a
modification called Chemico S-F Venturi Scrubber. Effi-
ciencies of about 99% removal of linie dust are achieved.
Tests showed 63 to 80% removal of roda fume, which has
smaller particle size than lime dust mechanically en-
trained in kiln gases. (EI, 1959)

691. COLLECTION OF GAS-BORNE DUST
PARTICLES BY MEANS OF AN ASPIRATED
SAMPLING NOZZLE
Badzioch, S.

British Journal of Applied Physics, v. 10, no. 1,
pp. 26-32, January 1959

Efficiency is shown theoretically to depend on the ratio
of the velocity of aspiration into the sampling nozzle to
the velocity of undisturbed gas str:am, and the ratio of
length representing distance of dis urbance upstream of
nozzle to range of particle. Range is defined as the
distance a particle would travel, before coming to rest,
if projected into still gas with a velocity equal to that of
the gas stream. (EI, 1959)

692. OCHISTKA TEHNOLOGICHESKIKH
GAZOV S VYSOKOI TEMPERATUROI V
TSENTROBEZHNO-PENNON
PYLEULOVITEIE (PURIFICATION OF
HIGH TEMPERATURE TECHNICAL GASES
IN CENTRIFUGAL DUST COLLECTORS)
Savraev, V. P.

Tsvetnye Metally, v. 32, no. 1, pp. 62-70,
January 1959

A centrifugal dust collector was compared with high-
speed turbulent dust collectors. Data are presented on
dust collecting practices in nonferrous metallurgical
plants. ( EI, 1959)

693. UNTERSUCHUNGEN UEBER DAS
RUECKSPRUEHEN BEI DER
ELEKTRISCHEN STAUBABSCHEIDUNG
(INVESTIGATION OF BACK DISCHARGE
IN ELECTRIC DUST PRECIPITATION)
Simm, W.

Chemie-Ingenieur-Technik, v. 31, no. 1, pp. 43-49,
January 1959

Reduction of efficiency by back ionization in the pre-
cipitation of dusts with high electrical resistivity is
studied at 150°C on iron sulphate, iron oxide, zinc oxide,
coal, lignite, cement, magnesium oxide, and fly ash. Re-
sults show that this condition is favored by high resis-
tivity und current density, and small dust layer depth.

(EI, 1959)

694. VERGLEICHMESSUNGEN MIT
VERSCHIEDENEN STAUBMESSVERFAHREN
(A COMPARISON OF VARIOUS METHODS
FOR MEASUREMENT OF DUST FALL)
Effenberger, E.
Staub, v. 19, no. 2, pp. 4446,
February 1959

Measurements carried out during a 12-month period
with the Diem adhesion foil method, Loebner dust col-
Jection apparatus, and Effenberger registering appliance
are compared. Statistical correlations were found be-
tween results obtained with various devices. (EI 1959)

695. AEROSOL SPECTROMETER: A NEW
INSTRUMENT FOR THE ANALYSIS OF
AIRBORNE PARTICLES IN THE
SUBMICRON RANGE
Goetz, A.

Public Works, v. 90, pp. 91-93, February 1959
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Gaseous irritants may be intensified if they react with
aerosol particles of salt, oils, cte. The Aerosol Spectrom-
eter for the precipitation and concentration of natural
and artificial aerosols in the submicron range was uscd
by the California Institute of Technology. A channel
guides the air to flow in the form of a helix on a surface
of a conical rotor which can spin at about 25,000 rpm;
three velocity components are involved. A deposit i
collected on special foil. (EI, 1959)

696. UEBER DIE PRUEFUNG VON FILTERN
ZUR ABSCHEIDUNG RADIOAKTIVER
AEROSOLE (TESTING OF FILTERS FOR
PRECIPITATION OF RADIOACTIVE
AEROSOLS)

Hasenclever, D.
Staub, v. 19, no. 2, pp. 37-43,
February 1959

Features of three different test arrangements at the
Dust Research Institute, Bonn, are presented, based on
the use of quartz dust, paraffin oil smoke, or radioactive
suspended matter less than 0.3 4 in diameter. Only com-
bined testing by all three methods permits comprehen-
sive evaluation of filter usefulness in precipitation of
liquid or solid aerosols, ranging from submicroscopic
size to 10 », from flowing gas. (EI, 1959)

697. DETERMINING IMPACTION EFFICIENCIES
OF MIST COLLECTION EQUIPMENT
Ranz, W. E,, Katz, E. ],
Air Pollution Control Association, Journal of the,
v. 8, no. 4, pp. 328-332, February 1959

Using over-all ability for particle removal as a criterion,
a sampling system was designed to establish conditions
where some, but not all, particles are removed, therehy
revealing basic limitations on collector performance. A
4000-scfm open-circuit air-flow system is the main feature
of this test equipment. A method of analyzing experi-
mental impaction efficiencies is described. The conclusions
show that this system gives constant and reproducible
results. (EI, 1959)

698. DETERMINATION OF MICRON-SIZED
PARTICLES; DETECTION OF
POTASSIUM ION
Tufts, B. J.

Analytical Chemistry, v. 31, pp. 242-243,
February 1959
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699. HIGH DUST RECOVERY RATE REPORTED
AT ROCKLITE WITH MULTIPLE
CYCLONES
Pit and Quarry, v. 51, p. 107, February 1959

700. CENTRIFUGAL SEPARATORS RECOVER
DIAMOND DUST
Steel, v. 144, p. 70, March 9, 1959

701. REMOVING IMPURITIES IN SMOKE FROM
INDUSTRIAL CHIMNEYS
Cellan-Jones, G.
Gas World, v. 149, no. 3893, pp. 613-614,
March 28, 1959

A device is proposed which removes incombustible or
uncombusted gases or deleterious solid or gaseous con-
tents of smoke, such as carbon grit, sulphurous fumes,
etc., and prevents them from issuing to the atmosphere,
by spraying liquid in the form of mist into smoke as it
issues from the chimney stack. A collection device in the
form of an annular channel collects the water after it
passes through smoke. A stream guide conducts smoke
through water mist. This device accommodates the de.
mands of the Clean Air Act. (EI, 1959)

702. LUFTFILTER ZUR ABSCHEIDUNG
RADIOAKTIVER STAEUBE (AIR FILTERS
FOR SEPARATION OF RADIOACTIVE
DUSTS)

Becker, F. H.
Chemie-Ingenieur-Technik, v. 31, no. 3,
pp. 145-148, March 1959

Filter materials and constructions applicable to nuclear
reactors and in isotope laboratories are suggested. (EI,

1959)

703. POLLEN REMOVAL BY AIR FILTERS
Silverman, L., Dennis, R.
Air Conditioning, Heating, and Ventilating,
v. 56, no. 3, pp. 61-66, 128, March 1959

The efficiency and resistance characteristics for glass
fiber and wire-screen-type viscous filters used in air con-
ditioning systems, and methods of aerosol generation and
sampling suitable for dispersing and measuring airborne
pollen concentrations in test. apparatus are presented.
With good mineral fiber dispersion and lubrication, V-,
1- and 2-in. filters showed average count efficiencies of
50, 70, and 92%, respectively. ( EI, 1959)
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704. AEROSOLFILTRATION MIT MEMBRAN.-
FILTERN IM TEILCHENCROESSEN-
BEREICH UNTERHALB 0.1 MIKRON
(AEROSOL FILTRATION WITH
MEMBRANES FOR PARTICLE SIZES
BELOW 0.1 MICRONS)

Walkenhorst, W.
Staub, v. 19, no. 3,
pp. 69-72, March 1959

Tests were carried out with two West German mem-
brane filters of coarse, or intermediate permeability. The
results indicate continuous decreate in filter capacity
with particle size (100% capacity with 0.1 x particles),
in contradiction to results reported by J. J. Fitzgerald
and C. G. Detwiler. No “minimum of precipitation” wasg
found for American-made membran. filters. (EI, 1959)

705. SELECTIVE PARTICLE ACCELERATION
Gas Journal, v. 298, no. 4998, p. 312, April 29, 1959

An apparatus manufactured by Steels Engineering In-
stallations, Ltd., uses the acceleration principle, which
is carried out in one operation within the collector ele-
ments. Air is accelerated as it passes through the operat-
ing zone on its helical path. The :ollector comprises
standard elements housed within a fabricated stec] body
and dust collecting hopper. Feature: are the collection
of smaller particle sizes, the eliminaticn of collector wear,
and a low pressure drop and power consumption. (EJ,
1959)

706. EIN ELEKTROFILTER ZUR ABSCHEIDUNG
RADIOAKTIVER AEROSOLE (AN
ELECTRONIC FILTER FOR PRECIPITATION
OF RADIOACTIVE AEROSOLS)

Riezler, W. Kern, W,
Nukleonik, v. 1, no. 5, pp. 191-1€5, April 1959

A description is given of a precipitation filter for
radioactive fission products having a cross section of 80
by 80 cmz, air throughput of 1700 m? br, and degree of
precipitation of 70-90%. (EI, 1959)

707. CURTAIN-TYPE GRIT AND DUST
ARRESTOR
Engineering and Boiler House Review,
v. 74, no. 4, pp. 109-110, April 19:9

Construction details of “DEP” dust-control equipment
manufactured by W. G. Allen & Sons, Great Britain, are
delineated. This filtering medium comiprises a number
of grids, placed one behind another in staggered forma-

tion to form a single curtain, or banks of curtains. The
principle of operation is defined. A further development
is presented of the “ALLEN-DEP” curtain with electro-
static precipitation, so arranged that the rear curtain
constitutes the precipitation or positive ¢lectrode, while
the first one acts as a prefilter to the high-tension nega-
tive electrode. (El, 1959)

708. COLLECTION REPORT ON NEW TYPE
WET SCRUBBER
Freidrich, H. E.
Air Engineering, v. 1, no. 2, pp. 23-25, 51,
May 1959

The construction and mechanical features of a hydrau-
lic scrubber using a finely atomized spray system for par-
ticle conditioning, and initial contaminant separation by
cyclonic action are explained. This scrubber has a high
removal efficiency for gas volumes of 2000 to 65,000 ft3/
min. using water quantities of 3¢ gal/min per 1000 ft*/min
and air and hydraulic horsepower of 1.3 to 25 per 100
ft*/min. Its application to galvanizing, lime hydrate pro-
duction and coke breeze drying is described. (EI, 1959)

709. VERSATILE HIGH FLOWRATE TAPE
SAMPLER
Nader, J. S.
Air Pollution Control Association, Journal of the,
v. 9, no. 1, pp. 59-61, May 1959

The development and operation of a sampler for at-
mospheric particulate matter are discussed. The total air
flow-rate through the filter arca is adjustable over a wide
range. The filter medium is WS microweb membrane
in tape form. A number of nondestructive and destructive
analyses may be performed on matter as it exists on the
tape. The instrument is designed as a basic unit of the
instrument system using several accessory unit analyzers.

(EI, 1959)

710. BETTER DUST COLLECTION WITH A
PACKAGED UNIT
Cressman, C. S, White, J. C.
Coal Age, v. 64, no. 6, pp. 92-95, June 1959

A report is given of the wet-type dust collector installa-
tion at the coal preparation plant of Mine No. 31, Beth-
lechem Mines Corp., Nanty Glo, Pa. This wet-type dust
collector consists of mixer, eliminator and suction-fan
sections; dust particles enter mixer section under suction
from fan, pass through water saturated air produced by
spray nozzles and then strike and pass through a water-
film covered impingement element. (EI, 1959)
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711. RECOVERY OF FUME FROM
METALLURGICAL GASES AT TRAIL, B. C.
Hargrave, J. H. D, Snowball, A. F.

Canadian Mining and Metallurgical Bulletin,
v. 52, no. 566, pp. 366-370, June 1959

Gases from Cominco’s metallurgical operations approxi-
mating 900,000 ft*/min are treated by baghouses, electro-
static precipitators, cyclones, or wet scrubbers. Recovery
of over 99% of fumes and dust is achieved. The cooling
of gases for baghouse recovery and conditioning for
electrostatic precipitation are described. Costs of installa-
tions on the basis of units of 1000 ft* of gas are tabulated.
(EI, 1959)

712. APPLICATION OF MECHANICAL
COLLECTOR IN COMBINATION WITH
ELECTROSTATIC PRECIPITATOR
Walker, A. B., Phyl, J.

Blast Furnace and Steel Plant, v. 47, no. 6,
pp. 622-624, June 1959

Technical arguments are presented in favor of and
against the use of combination collectors. New findings
of model studies on combination unit collectors, four fac-
tors which should govern selection of a precipitator, and
Research-Cottrell’s approach to a combination collector
are included. ( EI, 1959)

713. HOW TO FIND FINE PARTICLES
Alexander, N. E.
Air Engineering, v. 1, no. 4, pp. 43-46, 48,
July 1959

The design, operation, and calibration of an optic-
electronic instrument called aerosoloscope are explained.
The instrument is designed to automatically count and
measure airborne aerosol particles, in range from about
1 to 64 . It is efficient, is easy to operate and maintain,
and has high stability and consistency. The development
of a membrane filter to aid in microscopic examination,
counting and measurement of air pollutant particles is
also described. (EI, 1959)

714, DUST PROPERTIES AND DUST
COLLECTION
Gutterman, B.
American Society of Civil Engineers, Proceedings
of the, v. 85 [SA 4, paper 2088],
pp. 25-69, July 1959

Analytical methods to permit the calculation of re-
entrainment and backmixing characteristics of dust sus-
pensions and dust layers are based on the physical prop-
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erties of dust and of fluid conveying or acting on dust.
In case of a diffusion ratio close to unity, backmixing by
turbulent diffusion can be expected. Concentration grad-
ient can be predicted with fair accuracy if velocity profile
and one point of concentration are known. (EI, 1959)

715. LOW COST CUPOLA DUST COLLECTOR
Silverman, L., Billings, C. E.
Air Engineering, v. 1, no. 4, pp. 40-42, July 1959;
no. 5, pp. 43-45, August 1959; no. 6, pp. 44-47,
September 1959; no. 7, pp- 44-46, 50, October 1959

A study was undertaken to provide a collector with
high efficiency, low cost, and minimum space require-
ments for fine (0.1 ) fumes contained in high tempera-
ture gases (1000°F). The following subjects were cov-
ered: fundamentals of agglomeration (July); rotary
screw agglomerator performance and high temperature
filtration (August); pilot plants (September ); and shock
wave cleaning technique for dry filters (October). Study
results are applicable to effluents from gas turbines, air
or gas cooled nuclear reactors, and incinerators. (EI, 1959)

716. EFFECT OF PROBE SHAPE ON ACCURACY
OF SAMPLING FLUE GASES FOR DUST
CONTENT
Whiteley, A. B., Reed, L. E.

Institute of Fuel, Journal of the, v. 32, no. 222,
pp. 316-320, July 1959

Tests were carried out in order to develop probes for
dust sampling that would be more robust and compact
than those normally employed. A nonstandard probe
was tested over a wide range of sampling velocities,
using relatively coarse test dust. Its performance was
compared with that of a standard probe under compara-
ble conditions. The weight of dust collected by probes
was almost independent of sampling rate. (EI, 1959)

717. STAUBGEHALTSMESSUNG IN
INDUSTRIEGASEN UND ATEMLUFT,
STAUBNIEDERSCHLAGSMESSUNCEN
IM GELAENDE (MEASURING DUST
CONTENT OF INDUSTRIAL GASES AND
IN AIR, ALSO THE AMOUNT OF DUST
CARRIED AFIELD)

Guthmann, K.
Stahl und Eisen, v. 79, no. 16, pp. 1129-1141,
August 6, 1959

Methods and apparatus used in dust control are re-
viewed. Included is a critique of different methods. 43
references. ( EI, 1959)
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718. DUST COLLECTION PLANT HAS UNIQUE
FEATURES
Gas World, v. 150, no. 3915, p. 110,
August 29, 1959

The spa collector, which belongs to a multi-cellular
group of dry centrifugals and uses the unique principle
of selective particles acceleration, ha: the following ad-
vantages: smaller particles are collected; collector wear
is eliminated; and pressure drop, power consumption,
and erosion are low. The device comprises standard
elements housed within a fabricated steel body with a
dust collecting hopper. The number of clements is varied
to meet requirements of each application. Entrained
particle separation is carried out in one operation within
the elements. Efficiency is discussed, (EI, 1960)

719. CARE AND HANDLING OF INSTRUMENTS
FOR KONIMETRY
Andrew, O. E.
Canadian Mining Journal, v. 80, no. 8, pp. 6668,
August 1959

The Konimeter is a portable dust-sumpling instrument
that can be used in almost any situation in mine or plant,
The construction specifications that a fect sampling con-
sistency and efficiency are given. (EI, 1959)

720. TEST METHOD FOR EVALUATING MIST
AND DUST COLLECTION LQUIPMENT
Ranz, W.E., Katz, E. J.

August 1959

Pennsylvania State University, College of
Engineering and Architecture, University Park
Research Bulletin 73

A procedure is given for measuring impaction cfficien-
cies and performance characteristics of collectors. A
sampling system was developed for measuring the con-
centration of various sizes of mist entering and leaving
collector. This report also describes a1 experimental test
stand developed for evaluation of per ‘ormance of collec-
tion equipment. (E1, 1959)

721. EXPERIMENTS WITH MINIATURE
CYCLONES
Alden, J. L.
Air Conditioning, Heating, and Ventilating,
v. 56, no. 9, pp. 64-68, Septembcr 1959

An examination is made of cone proportions, cylindrical
body length, inlet area, and air outlet area to determine
their influence on the pressure drop and capacities of

small cyclones. It is concluded that cone slenderness or
over-all length distribution between cone and body is of
minor importance. Test methods and results for industrial
design purposes are given. ( EI, 1959)

722. PRECIPITATOR CUTS FLY ASH FROM
POWER PLANT
Gallaer, C. L.
Air Engineering, v. 1, no. 6, pp. 32-34,
September 1959

An electrostatic precipitator for fly ash collection from
690,000 1b of steam/hr has helped Pennsylvania Power
Co., New Castle, Pa., to obtain greater steam output from
the boiler by decreasing resistance to air flow through the
system. An increased combustion rate is made possible by
lower resistance of electrostatic collector, The advantages
obtained are nearly invisible emission and reduced draft
fan maintenance. (EI, 1959)

723. HOW TO TAKE CARE OF DUST
COLLECTORS
Johns, L. M.
Mill and Factory, v. 65, no. 3, pp. 115-117,
September 1959

Inspection check lists are suggested for intermittent
cloth type, continuous operating reverse air cleaning cloth
type, centrifugal tower set type, concurrent wet type, and
sludge settling tanks. ( EI, 1959)

724. THEORETICAL ANALYSIS OF EFFECTS OF
ELECTRIC FIELD ON CHARGING OF
FINE PARTICLES
Murphy, A. T., Adler, F. T, Penney, G. W.
AIEE, Transactions of the, Part I — Communica-
tion and Electronics, v. 79, no. 44, paper 59-102,
pp. 318-326, September, 1959

A theory regarding the effect of the external electric
ficld on random-motion particle-charging process in the
charging chamber of an clectrostatic precipitator is pro-
posed. This field is shown to have two main effects: the
effect on the energy of ions traveling toward particles,
and effect on density distribution of ions in the neighbor-
hood of particles. 16 references. (EI, 1959)

725. FIELD-STRENGTH MEASUREMENTS IN
PARALLEL-PLATE PRECIPITATORS
Lagarias, J. S.

AIEE, Transactions of the, Part I — Communica-
tion and Electronics, v. 79, no. 44, paper 59-206,
pp. 427-433, September 1959
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Studies were made with experimental precipitator as-
semblies, using the dropping sphere technique to obtain
field strength patterns in parallel-plate configurations and
to determine effect of dust loading on field strength.
(EI 1959)

726. DEVELOPMENT OF NEW HORIZONTAL-
FLOW, PLATE-TYPE PRECIPITATOR FOR
BLAST FURNACE GAS CLEANING
Berg, B. R.

Iron and Steel Engineer, v. 36, no. 10, pp. 93-100;
(discussion) pp. 100-101, October 1959

A new method of introducing and distributing flushing
water eliminates former size and height restrictions of
the precipitator. High collecting efficiencies are obtained
with high inlet dust concentrations. The relation between
precipitator size, gas volume, and collecting efficiency is
shown. Testing of a pilot precipitator, experience with the
first two full-scale units, and development of final design
are reported. The adaptation of horizontal flow precipita-
tors for present and future needs is considered and the
electrical equipment discussed. (EI, 1959)

727. BALANCED DESIGN IN ELECTROSTATIC
PRECIPITATION
Chamberlain, R. L.
Blast Furnace and Steel Plant, v. 47, no. 10,
pp. 1086-1089, October 1959

Factors to consider are the size and components of the
precipitator, the choice of electrical equipment for spe-
cific gas cleaning problems, and the design of the collect-
ing electrode plate and discharge electrode wire. Eleven
criteria for evaluating the factors are given. (EI, 1959)

728. HOW TO DESIGN DUST CONTROL
SYSTEMS
Vedder, W. O.
Air Engineering, v. 1, no. 7, pp. 24-27, 49, 51,
October 1959

Factors governing the design, application, and opera-
tion of dust collection systems are discussed. Specifics
include exhaust hoods, piping, collection mechanisms,
and blower units. Recommended velocities for exhaust
systems conveying dry dust are tabulated. (EI, 1960)

729. HOLMES-ROTHEMULE MULTICELL
CYCLONE DUST COLLECTORS
The Engineer, v. 208, p. 707, November 27, 1959
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730. HOW TO EVALUATE VACUUM CLEANERS
Kimball, R. C.
Plant Management and Engineering,
v. 20, pp. 44-46, November 1959

731. ELECTRIFIED FIBROUS AIR FILTERS
Thomas, J. W., Woodfin, E. J.
AIEE, Transactions of the, Part Il — Applications
and Industry, pp. 276-278, November 1959

732. INSTRUMENTS FOR STUDY OF
ATMOSPHERIC POLLUTION
American Society of Mechanical Engineers,
Committee on Air Pollution Controls,
New York, N. Y., 1959

An outline is presented of instruments (and manufac-
turers) for indicating and/or recording smoke density,
particulate matter, gases, vapors, and liquids. Auxiliary
devices for sampling air and gases, and meteorological
equipment are included. (EI, 1959)

733. GRIT AND DUST SAMPLING EQUIPMENT
The Engineer, v. 209, p. 108, January 15, 1960

734. TAKING THE DUST OUT OF DUSTBINS
Engineering, v. 180, p. 93, January 15, 1960

735. DUST CONTROL IN MINES OF
BRITISH COLUMBIA
MacLeod, D. A.
Canadian Mining and Metallurgical Bulletin,
v. 53, no. 573, pp. 4043, January 1960
(See also Mining Journal, v. 255, no. 6524,
pp. 257-259, September 2, 1960)

Dust sampling and inspection are discussed, and dust
control by means of underground ventilation and wetting
broken rock is considered.

736. CHOOSING YOUR ELECTROSTATIC
PRECIPITATOR
Stastny, E. P.
Power, v. 104, pp. 61-64, January 1960

737. HORIZONTAL FLAT-PLATE SAMPLE OF
SOLID PARTICLES IN THE ATMOSPHERE
Hage, K. D., Diehl, C. H. H,, Dudley, M. G.
AMA Archives of Industrial Health, v. 21,
pp- 124-131, February 1960
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738. CONTROLLED AIR SYSTEMs WITH
ENCLOSED HOODS
Schuning, G. F.
Tappi, v. 43, supplement 202A-64, February 1960

739. TWO LEHIGH VALLEY CEMENT PLANTS
LICK AIR-POLLUTION PROBLEM; GLASS
BAGS, SONIC CLEANING ACHIEVE
DRAMATIC RESULTS
Rock Products, v. 63, pp. 104-107, February 1960

740. SELF-CONTAINED DUST COLLECTOR
The Engineer, v. 209, p. 480, March 18, 1960

741. CURRENT APPLICATIONS OF THE
REVERSE-JET FILTER PRIMNCIPLE
Caplan, K. J.

AMA Archives of Industrial Heclth, v. 21,
pp. 200-208, March 1960

742. A MASS LOADING AND RADIOACTIVITY
ANALYZER FOR ATMOSPHIZRIC
PARTICULATES
Nader, J. S., Allen, D. R,

American Industrial Hygiene A«sociation Journal,
v. 4, pp. 300-307, 1960

The thickness of atmospheric deposits collected on
tapes can be measured by a g-gage fechnique with C
to obtain the atmospheric concentration of particulates.
The o and B-activity of the deposits can give also the
ppc/m* in the air.

743. REZULTATY ISSLEDOVANII
ESTESTVENNYKH AEROZOLEI NAD
RAZLICHNYMI RAIONAMI SSSR (RESULTS
OF A STUDY OF NATURAL AEROSOLS IN
DIFFERENT REGIONS OF IHE USSR)
Laktionov, A. G.

Izvestiya Akademiya Nauk SSSR, Seriya
Geofizicheskaya, v. 24, no. 4, pp. 566-574,
April 1960

A method of taking aerosol samples by means of an air-
borne nephelometer is presented. Dara are given on the
concentration of large aerosol purtic es during different
seasons in free atmosphere at altitudes of 100 and 1000 m.
(EI, 1961)

744. TRIPLE FILTRATION ELIMINATES DUST;
MICROSTAT VACUUM CLEANER
Product Engineering, v. 31, p. 105, May 16, 1960

745. REVIEW OF DUST ASSESSMENT
TECHNIQUES
Ross, C. R.
Canadian Mining and Metallurgical Bulletin,
v. 53, pp. 419423, June 1960

746. HOW TO SELECT DUCTWORK, HOODS
AND DUST COLLECTORS
Soderberg, H. E.
Engineering and Mining Journal, v. 161,
pp. 195-199, June 1960

747. REPORT ON A PUMP-OPERATED AIR
ASPIRATOR
Nunlist, A.
Journal of Scientific Instruments, v. 37, p. 221,
June 1960

748. SRAVNITELNYE IZMERENIYA
KONTSENTRATSII I FUNKTSII RASPREDE-
LENIYA CHASTITS VODNYKH AEROZOLEI
(COMPARATIVE CONCENTRATION
MEASUREMENTS AND DISTRIBUTION
FUNCTIONS OF AQUEOUS AEROSOL
PARTICLES)

Laktionov, A. G., Levin, L. M.

Izvestiya Akademiya Nauk SSSR, Seriya
Geofizicheskaya, v. 24, no. 7, pp. 1056-1058,
July 1960

A method of measurement is presented and equipment
for concentration measurement is described. (EI, 1961)

749. STOERUNG DER SEDIMENTATIONS-
ANALYSE DURCH DAS UMSTROEMEN
VON KOERPERN IM SEDIMENTATIONS-
GEFAESS (INTRODUCTION OF ERROR
IN SEDIMENTATION ANALYSIS
THROUGH THE CIRCULATION OF
BODIES IN THE SEDIMENTATION
CONTAINER)

Kast, W.
Staub, v. 20, no. 7, pp. 205-211,
July 1960

In particle size determination of dust by sedimentation
analysis, error is introduced by density changes in flow,
caused by entry of body into suspension. Flow error and
its relationship to geometric dimensions of measuring
apparatus are examined for analyses with Andreasen pi-
pette and Bachmann balance. For the pipette simple cor-
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rection is suggested. Mathematical correction and meas-
ures for reducing or compensating flow error for the
sedimentation balance are presented. (EI, 1961)

750. SIMPLE CHAIN SCRAPER FOR DRY DUST
COLLECTORS
Stewart, A. J.
Chemical Engineering, v. 67, p. 154,
July 11, 1960

751. DUST COLLECTOR REVIEW
Stephan, D. G.
Modern Castings, v. 38, no. 1, pp. 75-83,
July 1960

Selection criteria are given for dust and mist collection
equipment. Six general categories are discussed in terms
of principles of operation, general descriptions, advan-
tages, and limitations. A table of approximate collector
characteristics lists cost, smallest particle size collected,
pressure drop, and power requirement for each collector
type. (EL, 1960)

752. NEUE METHODE DER STAUBMESSUNG
MITTELS KLEINIONENANLAGERUNG
(NEW METHOD OF DUST MEASUREMENT
BY IONIZATION)

Hasenclever, D.
Staub, v. 20, no. 7, pp. 212-218,
July 1960

The description and experimental results of a new
principle of measurement for continuous recording of
dust content of gases are given. Dust laden air is partially
ionized during passage through a cylindrical ionization
chamber. The reference ionization current I, for dust free
air, and reduced ionization current I, for dust laden
air, enable determination of dust concentration, which is
proportional to the logarithm of 1,/14.. ratio. (EI, 1961)

753. ELECTROSTATIC DUST MONITOR
Grindell, D. H.
Institution of Electrical Engineers,
Proceedings of the, Part A—Power Engineering,
v. 107, pp. 353-362, August 1960; (discussion)
v. 107, pp. 362-364, August 1960; (reply) v. 107,
pp. 364-365, August 1960; (discussion) v. 109,
pp. 124-125, February 1962; (reply) v. 109,
p. 125, February 1962
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754. STAUBABSCHEIDUNG DURCH DRUCK-
UND THERMODIFFUSION (SEPARATION
OF DUST BY PRESSURE AND
THERMODIFFUSION)
Stetter, G.
Staub, v. 20, no. 8, pp. 244-252, August 1960

The diffusion process in gases can give rise to motion
of suspended dust particles. Fundamental considerations
of thermo-diffusion show that precipitation can be
achieved by passing gas through a temperature field
formed between hot and cold plates. With laminar flow
and suitable dimensions, precipitation is quantitative and
fractionation is possible. Dust movement which occurs as
a result of vaporization and condensation processes is dis-
cussed. (EI, 1961)

755. STAUBMESSGERAETE MIT MASSEN-
PROPORTIONALER ANZEIGE ODER
REGISTRIERUNG (DUST-MEASUREMENT
TOOLS WITH MASS-PROPORTIONAL
RECORDING OR REGISTRATION)

Gast, T.
Staub, v. 20, no. 8, pp. 266-272, August 1960

Dust concentration is described and fundamentals of
the gravimetric recording method are presented. The
method of operation and the construction of an elec-
tronic balance for dust measurements are described, and
utility and limitations discussed. A wide range of dust
concentrations and multiplicity of environmental condi-
tions have led to three variations of the dust balance with
respect to sensitivity, time of measurement, and construc-
tion. ( EI, 1961)

756. UEBERBLICK UEBER PROBLEME DES
STAUBNIEDERSCHLAGSMESSUNG
(SURVEY OF PROBLEMS OF MEASURING
DUST PRECIPITATION)

Schwarz, K.
Staub, v. 20, no. 8, pp. 275-278, August 1960

The first requirement arising from a “Clean Air Law”
is the establishment of maximum permissible values for
air pollution. A prerequisite is the availability of proved
dust measurement methods. In addition to the measure-
ment of dust concentration in air, it is currently simpler
to determine dust deposition. Requirements for such
methods of measurement are described, including aspects
of funnel method and adhesion foil method. (EI, 1961)
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757. VERFAHREN ZUR MESSUNC. RADIOK-
TIVER STAEUBE IN ARBEITSRAEUMEN
(PROCEDURES FOR MEASURING
RADIOACTIVE DUSTS IN WORK AREAS)
Hasenclever, D.

Staub, v. 20, no. 8, pp. 314-319, August 1960

Various types of apparatus are described. For meas-
urement of activity on high grade filters, proportional
counters are particularly suited. Accuracy of determi-
nation depends on gas volume detennination, and par-
ticularly on accuracy of determinatior of filter efficiency
with respect to aerosol, and of efficiency of determination
of counting tube apparatus with respect to measured
radiation. (EI, 1961)

758. INSTEAD OF BLOWING IT OFF,
USE A VACUUM
Industrial Finishing, v. 36, pp. 73-76,
September 1960

759. ASH REMOVAL SYSTEM FOR SMALL
COAL-BURNING PLANTS
Air Conditioning, Heating, and Ventilating,
v. 57, p. 110, October 1960

760. RESERVE IONIZATION PHENOMENA IN
ELECTROSTATIC PRECIPITATOR
Masuda, S.
Institute of Electrical Engineer: of Japan,
Journal of the, v. 80, no. 865, pp. 1482-1489,
October 1960 (in Japanese with English summary)

A study is made using a needle-plate electrode and a
dust sample from a cement rotary kiln. The mechanism

of reverse ionization leading to a complete breakdown is
discussed. (EI, 1961)

761. ZUR ROUTINEMESSUNG DER KORN-
GROESSENVERTEILUNG VON FEINSTAUB-
NIEDERSCHLAEGEN IM THERMAL-
PRAEZIPITATOR MIT HILFE DES
ELEKTRONENMIKROSKOPES (THE
ROUTINE MEASUREMENT OF THE
PARTICLE SIZE DISTRIBUTION OF FINE
DUST DEPOSITS IN THE THERMAL
PRECIPITATOR USING THE ELECTRON-
MICROSCOPE)

Westerboer, 1.
Staub, v. 20, no. 10, pp. 361-361, October 1960

Difficulty in electron microscope particle size analysis
of thermal precipitator samples lies in marked change in
particle size distribution occurring at right angles to strip
on object carrier. This effect is considered in two meth-
ods of analysis: in the first, all particles at right angles
to deposition strip are collected; in the second, particle
size is obtained from one electron microscope photo-
graph. (1, 1961)

762. ERFAHRUNGEN BEI DER STAUBMESSUNG
MITTELS MEMBRANFILTER IN DER
TSCHECHOSLOWAKEI (MEMBRANE
[MILLIPORE] FILTERS USED IN CZECHO-
SLOVAKIA FOR DUST MEASUREMENT)
Simecek, J., Oppl, L.

Staub, v. 20, no. 10, pp. 366-368, October 1960

The advantage of this system is that dust is collected
with efficiency of almost 100% in its original state. In
addition to the method of gravimetric dust concentration
determination, the possibility of evaluating particle con-
centration with the aid of a membrane filter is discussed.
A comparison of methods shows the relationship between
gravimetric concentration data and particle concentration.
(EIL 1961)

763. ASH REMOVAL SYSTEM IN INSTITUTION
ELIMINATES TIME-CONSUMING
OPERATIONS
Heating, Piping, and Air Conditioning,

v, 32, p. 43, November 1960

764. ELECTRO PRECIPITATORS: PRACTICAL
DESIGN ASPECTS
Sayer, J. E.
Institute of Fuel, Journal of the, v. 33, no. 238,
pp. 542-550, November 1960

Various design factors and operating conditions
which have major influence on performance of electro-
precipitator installation are discussed. The desirability of
pretreatment of dusty gas stream to maintain controlled
conditions of temperature and humidity in certain cases
is cited. Design of precipitator installations for power
stations and steelworks is considered. A description of
typical installations is given. (EI, 1961)

765. AIR POLLUTION REVIEW 1958-59
Faith, W. L.
Industrial and Engineering Chemistry,
v. 52, no. 11, pp. 967-971, November 1960
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An annotated literature survey is presented which is
classified under the following general aspects: urban air
pollution; meteorological problems; effects of air pollu-
tion; methods of abatement; dust and fume separation;
smoke and fly ash abatement; and special problems, in-
cluding automobile exhaust and radioactivity. 226 refer-
ences. (EI, 1961)

766. EICHVERFAHREN ZUR MESSUNG DER
RADIOAKTIVEN AEROSOLKONZENTRA-
TION NACH DER FILTERMETHODE
(MEASUREMENT OF RADIOACTIVE
AEROSOL CONCENTRATIONS PERFORMED
BY ENRICHING FIBROUS FILTERS)

Weber, K. H., Wisch, W.
Staub, v. 20, no. 11, pp. 393-398, November 1960

Calibrations are achieved by surface preparations of
known activity and filters with similar absorption char-
acteristics. The evaluation requires consideration of dif-
ferences in self absorption caused by exponential dust
deposition. Correction factors are calculated as a function
of energy, collection efficiency, and surface density of
flter. (EI, 1961)

767. KLASSIFIKATION DER STAUBMESS-
METHODEN UNTER ANWENDUNG DER
MEMBRANFILTER (CLASSIFICATION OF
METHODS OF MEASURING DUST
PARTICLES USING A MEMBRANE FILTER)
Spurny, K.

Staub, v. 29, no. 11, pp. 398-400, November 1960

On the combined basis of experience over seven years,
and with the assistance of collected literature data, a
classification method for determination of dust and aero-
sol concentrations by use of membrane filters is sug-
gested. The significance of individual group measurement
methods is shown. (EI, 1961)

768. ZUR HERSTELLUNG RADIOAKTIV
MARKIERTER MEMBRANFILTER UND
IHRE ANWENDUNG IN DER STAUB-
MESSTECHNIK (PRODUCTION AND
APPLICATION OF RADIOACTIVE
MEMBRANE FILTERS TO DUST
MEASUREMENT TECHNIQUES)

Spurny, K., Kubie, G.
Staub, v. 20, no. 11, pp. 400-402, November 1960
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A method is described for the production of filters, con-
taining radioactive Ni, having activity of 0.05 uc/cm?,
cmployed for separation of aerosols where quantity of
collected material is determined by absorption of B radi-
ation. The construction of an automatic measuring appa-
ratus for rapid determination of aerosol concentrations
is discussed. (EI, 1961)

769. ANWENDUNG DER ABSORPTION VON
RUECKSTOSSTRAHLEN BEI DER
MESSUNG ABGESCHIEDENER AEROSOL.-
PROBEN (THE USE OF ABSORPTION OF
RECOIL ATOMS TO MEASURE SEPARATE
AEROSOL SAMPLES)

Jech, C.
Staub, v. 20, no. 11, pp. 403-404, November 1960

An experimental study of absorption of recoil atoms in
aerosol layer deposited on membrane filter is discussed.
The absorption depends on the diameter of particles in
addition to total quantity deposited. This relationship is
expressed by a simple mathematical formulation. Possible
application to the technology of dust measurement is
suggested. (EI, 1961)

770. PARACLONE DUST COLLECTOR
Colliery Guardian, v. 201, no. 5200, pp. 713-716,
December 15, 1960

Paraclone can be readily and conveniently installed in
flue gas ducting since it occupies a minimum of space.
It consists basically of a battery of cyclone cells, each cell
being aerodynamically designed and made of cast iron
to precision limits. There is complete standardization and
uniformity in production. The cells, being shell molded,

are also highly resistant to abrasion, erosion, and corro-
sion. (EI, 1961)

771. EFFICIENCY OF FIBROUS AEROSOL
FILTERS; DEPOSITION BY DIFFUSION OF
PARTICLES OF A FINITE DIAMETER
Pasceri, R. E.

Canadian Journal of Chemical Engineering,
v. 38, pp. 212-213, December 1960

772. REVIEW OF DUST COLLECTION
EQUIPMENT
Stephan, D. G,
Safety Maintenance and Production, v. 120,
pp- 32-36, December 1960; v. 121, pp. 42-47,
January 1961
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773. QUELQUES DIFFICULTES DE LA PURI-
FICATION ELECTRIQUE DES GAZ
PROGRES RECENTS DANS LA CONNAIS-
SANCE THEORIQUE DE LA CONTRE-
EMISSION (DIFFICULTIES IN ELECTRIC
PURIFICATION OF GAS; RECENT
DEVELOPMENT IN THEORETICAL
KNOWLEDGE OF COUNTEB-EMISSION)
Pauthenier, M.,

Société Frangaise des Electric iens, Bulletin
de la, Serie 8, v. 1, no. 12, pp. 330-832,
December 1960

Problems concerning reduced efficiency of electric pre-
cipitators caused by the formation of a bi-ionized field
as a result of the presence of insulating gases in fumes
are discussed. (EI, 1961)

774. CERAMIC FIBERS FOR FI LTERING
DUST FROM HOT GASES
Kane, L. J., Chidester, G. E., Shale, C. C.
1960
U. §. Department of the Interior,
Bureau of Mines, Washington, D. C.,
Report of Investigations 5672

Aluminum silicate fiber is suitable for filtering dust
from gases at 1800°F. Effects of bulk density of filter,
rate of gas flow, concentration of dust in filter, fiber
diameter, depth of filter, and concentration of dust in
feed gas on removal efficiency, pressure drop, and ca-
pacity of filter to hold dust are consid >red. The efficiency
of high-density filters increases with concentration of dust
in filter. ( EI, 1960)

775. SILICON RECTIFIER OFFERS SAVINGS
Stone, G. A.
Electrical World, v. 155, no. 4, pp. 54-55,
January 23, 1961

Advantages of using silicon rectifiers for dc conversion
in smoke-stack electrostatic precipitation are presented.
The replacement of other rectifiers is shown to be easy:.
(EI 1961)

776. SIRENA DLYA AKUSTICHESKOI
KOAGULYATSII AEROZOLEI (SIREN FOR
ACOUSTIC COAGULATION OF AEROSOLS)
Tsedilin, S. A., Tsetlin, V. M.

Akusticheskii Zhurnal, v. 7, no. 1, pp. 79-86,
January 1961

Design data and gas dynamic and acoustic character-
istics are given of a siren constructed and tested at the
Institute of Nonferrous Metals, The applicability of siren
to industrial dust collection is discussed. (EI, 1961)

777. BULK HANDLING OF ROCK DUST
[ABSTRACT]
Hanson, V, D,
Coal Age, v. 66, pp. 106-107, January 1961

778. SELF-DUMPING HOPPERS FOR DUST
DISPOSAL
Mill and Factory, v. 68, pp. 22+, February 1961

779. WHAT YOU SHOULD KNOW ABOUT
ELECTRICAL REQUIREMENTS OF
ELECTROSTATIC PRECIPITATORS
Nagel, L. L.

Air Engineering, v. 3, no. 3, pp. 31-33, 43,
March 1961; no. 5, pp. 3041, May 1961

Factors are presented which include gas volume, cor-
rosivencss, dew-point of gas, type of dust involved,
location, and ambient temperature (March). The selec-
tion of switchgear, instrumentation of equipment, and
economics of achieving desired efficiency are considered
(May). (EI, 1961)

780. BETTER OPERATION OF DUST CONTROL
SYSTEMS
Caplan, K. J.
Archives of Environmental Health,
v. 2, pp. 248-256, March 1961

781. ELECTROSTATIC DUST COLLECTOR
PLANT
Ashestos, v. 42, no. 9, pp. 16, 18, March 1961

An electrostatic dust collector developed by Collectron
Industries, Ltd. of Johannesburg is capable of handling
virtually any kind of dust. The unit employs a fan which
draws dust-laden air through the filter and positively
charged particles are caught by collecting electrodes.
The unit is said to handle particles of coal, magnetite,
cement, soot, silicates, and fibrous materials. (EI, 1961)

782. PUT ALL YOUR DUST IN ONE BASKET
Mill and Factory, v. 68, pp. 112-113,
March 1961
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783. DUST CONTROL AT GOVERNMENT
METALLURGICAL LABORATORY
Benham, M. G.

Mine Ventilation Society of South Africa,
Journal of the, v. 14, no. 3, pp. 42-45,
March 1961 '

A laboratory at Salisbury, South Rhodesia uses air suc-
tion to draw off dust while the sample is being removed
and the apparatus cleaned. An automatic valve incorpo-
rated in the exhaust system serving the pulverizers elimi-
nates the human element in the operation of the machine.

(EI, 1961)

784. SIZE AND SPACE NEEDS OF
ELECTROSTATIC PRECIPITATORS
Brown, R. L.

Air Engineering, v. 3, no. 4, pp. 29-30, 49,
April 1961

Factors which should be considered when contemplat-
ing installation of a precipitator for air cleaning, product
recovery, or both, include pressure, temperature, dust
density, dust removal system, dust storage, duct arrange-
ment, insulation, and space limitations. The requirements
of pyramidal hoppers, bunker hoppers, and drag scraper
mechanisms for dry dust removal are discussed. (EI
1961)

785. PNEUMATIC MATERIAL HANDLING
SYSTEM SOLVES DIFFICULT FLY
ASH DISPOSAL PROBLEM
James, R. G.
Combustion, v. 32, pp. 51-52, April 1961

286, ELECTRONIC SYSTEMS PURIFY AIR FOR
METALWORKING PLANTS
Steel, v. 148, no. 17, pp. 152-153, April 24, 1961

Clean air for metalworking plants and protection of
costly electrical equipment can be obtained with mini-
mum maintenance and operating costs from electronic
air filter systems. Examples of applications and a descrip-
tion of the U.S. Bureau of Standards’ dust spot test to
check efficiency of filters are given. (EI, 1961)

787. DUST COLLECTION METHODS FOR
STEAM POWER PLANTS
Gould, G.
Air Engineering, v. 3, no. 4, pp. 37-38, April 1961;
no. 5, pp. 36-37, May 1961
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Centrifugal and electrostatic dust collectors, and den-
sity and diclectric strength of dust particles are discussed
(April). Specific data are given for flyash particle size
and abrasiveness; the combination of mechanical and
electrostatic dust collectors, with related cost factors, is
considered (May). (EI, 1961)

788. MOVEMENT OF AIR IN ELECTRIC WIND
OF CORONA DISCHARGE
Robinson, M.
AIEE, Transactions of the, Part I—
Communication and Electronics, v. 80, no. 54,
paper 61-90, pp. 143-149, May 1961

The practicability of using electric wind as an air-
moving mechanism is viewed. An analysis is given of an
electrostatic blower which operates on the principle of
directly converting electric energy into kinetic energy
of moving gas stream. Areas of application are suggested.
For gases, but not necessarily for liquids, the electrostatic
blower is seriously handicapped by efficiency of electro-
kinetic conversion of only about 1%. 20 references.
(EI, 1961)

789. FOUR WAYS TO CONTROL DUST AT
BAG FILLERS
Andresen, W. V.
Air Engineering, v. 3, n0. 5, pp. 34-35, May 1961

Dust is controlled during bagging and weight adjust-
ment operations employing auger, impeller, fluidized or
belt-type packers by use of plain or slotted hood en-
closures. (EI, 1961)

790. DUST CONTROL IN ASBESTOS
OPERATIONS
Sinclair, W. E.
Asbestos, v. 42, no. 11, pp. 2, 4, 6, 8, 10,
May 1961

Use of inertial separators in cyclones, filter bag classi-
fication, and electrical precipitation are discussed. The
filter bag classification is most commonly used in asbestos
milling. (EI, 1961)

791. SPECIFICATION AND SELECTION OF
DUST AND FUME COLLECTION
EQUIPMENT
Flodin, C. R.

Consulting Engineer, v. 16, no. 5, pp. 118-123,
May 1961
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Advantages, disadvantages, and limi ations of classes
of dust collection equipment suitable for heavy process
industries are discussed. The determination of design
data for existing plants, new plants, or new processes
and applications is considered. The collection problem
is analyzed and an economic evaluatior: is made. Details
are given of collectors employed, heavy duty cyclones,
fabric filters, scrubbers, electrical precipitators, and com-
binations. Factors to consider in evalaation and selec-
tion are discussed. ( EI, 1961)

792. INDUKTSIONNYI METOD 1ZMERENIYA
ZARYADOV OTDELNYKH CHASTITS
(INDUCTION METHOD OF MEASURING
CHARGES OF SEPARATE PARTICLES)
Krasnogorskaya, N. V., Sedunov, Yu. S.
Izvestiya Akademiya Nauk SSSR, Seriya
Geofizicheskaya, v. 24, no. 5, pp. 775-785,

May 1961

The theory and results of testing the induction method
of measuring charges of aerosols in frac atmosphere and
at the Earth’s surface are discussed. Ecrors are evaluated
and recommendations are made conce rning the sclection
of optimum parameters of equipmen: used. (EI, 1961)

793. DEVELOPMENT AND PRELIMINARY
TESTING OF DEVICE FOR ELECTRO-
STATIC CLASSIFICATION OF SUBMICRON
AIRBORNE PARTICLES
Langer, G., Radnik, J. L.

Journal of Applied Physics, v. 32, no. 5,
pp. 955-957, May 1961

A practical apparatus is developed for electrostatic size
classification of aerosol particles of 01 to a few microns
in diameter. Charging rates several times above those
predicted by conventional theory pemitted good resolu-
tion. Various aerosols were examined and results of prac-
tical significance were obtained. With salt acrosols, strong,
higher-order Tyndall spectra were observed from classi-
fied deposit. (EI, 1961)

794, LA MESURE DES CONCENTRATIONS EN
POUSSIERES DES GAZ A TENTREE DES
CHEMINEES DE LA CENTRALE
THERMIQUE DE CREIL (MEASUREI\IENT OF
DUST CONCENTRATIONS IN GAS AT
THE ENTRANCE OF STACKS OF CREIL
THERMAL POWER PLANT)

Edouard, L.
Genie Civil, v. 138, no. 12, pp. 270-276,
June 15, 1961

The dust collecting facilities of a 500-Mw plant are de-
scribed. Combined mechanical and electrostatic collec-
tors are described, Control measurements of the propor-
tion of dust, by weight and volume of the gas, before
entering dust collectors and after leaving them, are dis-
cussed. The measuring apparatus is described and calcu-
Jations arc given. (EI, 1961)

795. HOW DUST FILTER SELECTION
DEPENDS ON ELECTROSTATICS
Frederick, E. R.

Chemical Engineering, v. 68, no. 13, pp. 107-114,
June 26, 1961

This study offers a guide to selecting a filter medium
with clectrostatic polarity and discharge rate that will
give optimum capacity and efficiency. Tribo-electric
series for the production fabrics are tabulated. The rela-
tion of fubric requirements to dust properties is shown,
and fabric fltration performance data of five classes of
dust are given. (EL 1961)

796. RATING OF DUST COLLECTORS ACCORD-
ING TO DUST SETTLING VELOCITIES
Hemeon, W. C. L., Haines, G.F, Jr,

Puntureri, S. D.
Air Pollution Control Association, Journal of the,
v. 11, no. 6, pp. 264-266, June 1961

The technique and apparatus for measuring inertial
quality of dust to determine its collectability in various
inertial type collectors are described. This method does
not require calibration by other means such as micro-
scopes. The apparatus is portable. (EI, 1961)

797. ON IMPROVEMENT IN CLEANING
EFFICIENCY OF ELECTROSTATIC
PRECIPITATOR THROUGH ITS INLET-
GAS HUMIDIFICATION
Masuda, S.

Institute of Electrical Engineers of Japan,
Journal of the, v. 81, no. 873, pp. 968-974,
June 1961 (in Japanesc with English summary)

Field tests with a precipitator for a dry system cement
rotary kiln exit gas are discussed. (EI, 1961)

798. DUST SAMPLING INSTRUMENTS FOR
METALLIFEROUS MINES
Balashov, V., Brading, J. G, Rendall, R. E. G.
Mine Ventilation Society of South Africa,
Journal of the, v. 14, no. 6, pp. 98-100, June 1961
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Several minor modifications have been made on com-
mercially available dust sampling instruments such as the
Hexhlet gravimetric dust sampling instrument, in order
to make them more suitable for use in metal mines. (EI,
1961)

799. PLASTICS VENT LINE
Plastics World, v. 19, p. 68, June 1961

800. STROMSTEUERNDE TRANSDUKTOREN
ZUR VERFAHRENSGERECHTEN SPANN.
UNGSSTEUERUNG VON ELEKTROFILTERN
(CURRENT-CONTROLLING MAGNETIC
AMPLIFIERS FOR VOLTAGE CONTROL
OF ELECTROSTATIC PRECIPIT ATORS)
Goetz, G. F., Schwarz, E., Schlitt, R.

Siemens Zeitschrift, v. 35, no. 6, pp. 478482,
June 1961

In large precipitating plants, these amplifiers are used
to limit short-circuit current and permit control of elec-
trode voltage, thus obviating the need for regulating
transformers. (EI, 1961)

801. DETERMINATION AND SIMULATION OF
EQUIVALENT CIRCUITS OF
ELECTROSTATIC PRECIPITATORS
Thomas, J. B., Drenning, J. W., Williams, H. T.
AIEE, Transactions of the, Part [—
Communication and Electronics, v. 80, no. 35,
paper 61-92, pp. 315-320, July 1961

A relatively simple equivalent circuit to describe ac-
curately electric characteristics of commercial precipita-
tor installations is examined. With appropriate scaling,
the circuit may be simulated readily and inexpensively
with conventional laboratory equipment. A flexible analog
can be adjusted to simulate changes in precipitator op-
erating conditions and equipment. (EI, 1961)

802. CHARGING OF NONSPHERICAL
PARTICLES IN CORONA DISCHARGE
Smith, P. L., Penney, G. W,

AIEE, Transactions of the, Part [—
Communication and Electronics, v. 80, no. 55,
paper 61-93, pp. 340-346, July 1961

An analytical study of charging of ellipsoidal particles
and an experimental study of charging of particles of
various other shapes are made. It is concluded that
particle shape does not constitute an important design
factor in electrostatic precipitation problems for particles
usually encountered. ( EI, 1961)
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803. ELECTRICAL PRECIPITATION
FUNDAMENTALS
White, H. J., Penney, G. W.
July 1961
Pennsylvania State University, College of
Engineering and Architecture, University Park
EP P-39

Two lectures on electrical precipitation of particles are
presented. The first deals with fundamentals, basic con-
cepts, and physical and chemical characteristics of par-
ticulate matter or aerosoles; the second covers applica-
tions to air conditioning. (EI, 1961)

804. HIGH TEMPERATURE KNUDSEN
EFFUSION SAMPLING SYSTEM: SIMPLE
ELECTRON BEAM FURNACE
Panish, M. B., Reif, L.

Review of Scientific Instruments, v. 32,
pp. 831-832, July 1961

805. NEW TYPE PNEUMATIC CLASSIFIER
ENDS DUST PROBLEMS
Air Engineering, v. 3, no. 8, pp. 19, 42,
August 1961

A gravitational inertial-type dust classifier separates
and recovers phosphate rock fines below 100 mesh. An
air entrained feed enters the classifier downwardly and
particles over 100 mesh are discharged from the bot-
tom of the unit into a bucket elevator. Fines are drawn
oft through a side duct into a cyclone separator for re-
covery and discharge into the hopper. (EI, 1961)

806. EXHAUST HOODS FOR WOODWORKING
EQUIPMENT [DETAIL SHEET]
Air Conditioning, H eating, and Ventilating,
v. 58, pp. 87-88, August 1961

807. EVALUATION OF AERODYNAMIC PROBE
Humphrey, P. A,
Air Pollution Control Association, Journal of the,
v. 11, no. 8, pp. 362-363, 383, August 1961

An evaluation is given of a radio-controlled 10-ft wing
span drone for taking air samples up to 1000 ft elevation.
Aerometric information on temperature and humidity is
telemetered to a ground unit. Sampling is accomplished
by vacuum filters, bubblers, or pump. Radioactivity
measurements also seem feasible. (EI, 1961)
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808. DUST IN GAS STREAMS; SAMPLING
TECHNIQUES AND ERRORS
Doyle, A. W, Wiederhorn, N. M., Swan, A.
Petroleum Engineer, Management Edition,
v. 33, pp. 254-258 1, August 1961

809. CLOTH DUST FILTERS; SEL.LECTION,
APPLICATION, MAINTENANCE
Clement, R. L.
Plant Engineering, v. 15, pp- 92-97, August 1961

810. AUTOMATIC CONTINUOUSLY RATED
DUST COLLECTOR
The Engineer, v. 212, p. 544, September 29, 1961

811. MATERIAL AND CONSTRUCCTION
FEATURES IN LABORATORY
HOOD DESIGN
Lanahan, T. B.

ASHRAE Journal, v. 3, pp. 49-50,
September 1961

812. IMPROVEMENT OF EFFICIENCY OF
FIBROUS DIELECTRIC FILTERS BY
APPLICATION OF EXTERNAL
ELECTRIC FIELD
Havlicek, V.

International Journal of Air an1 Water Pollution,
v. 4, no. 34, pp- 295236, September 1961

The dependence of particulate collection efficiency of
a Blter on aerosols is considered for Jdifferent orientations
of the electric field with respect to direction of air flow.
The electric field exerts its greatest i fluence when paral-
lel with flow. The method used in d rriving equations for
magnitude of forces exerted between aerosol particles
and fibers of filter is explained. (EI, 1961)

813. DUST AND FUME CONTHOL EQUIPMENT
The Manufacturing Chemist, v. 32, pp. 402-403,
September 1961

814, LOW VOLUME, HIGH VELOCITY SYSTEM
CONTROLS DUST AT SOURCE
Burgess, J. L.
Heating, Piping, and Air Corditioning,
v. 33, pp. 138-141, October 1961

815. DUST TROUBLE CAUSED BY STATIC
ELECTRICITY
Gaynes, N,
Industrial Finishing, v. 37, pp. 113-114,
October 1961

816. MOLDED RESIN DUCTS: CORROSION-
FREE EXHAUST EQUIPMENT
Plastics World, v. 19, p. 130, October 1961

817. HIGH EFFICIENCY AIR FILTERS
Engineering, v. 192, p. 636, November 17, 1961

818. SOLENOID VALVES SIMPLIFY
AUTOMATIC GAS SAMPLING
Shea, G. F.
Chemical Engineering, v. 68, pp. 132, 134,
November 27, 1961

819. ACS SHELTER TO KEEP ouT
AIRBORNE DANGERS
Chemical and Engineering News, v. 39,
pp. 70,72, November 1961

§20. WHAT TO CONSIDER IN DESIGNING
MULTIPLE STREAM SAMPLING SYSTEMS
Maley, L. E.

Control Engineering, v. 8, pp. 91-96,
November 1961

§21. DUST EXPLOSIONS: PREVENT OR
SUPPRESS EXPLOSION LOSSES IN
BULK MATERIAL
Olson, R. W.

Mechanical Engineering, v. 83, pp- 59-61,
November 1961

829. AIR FILTER FOAM PERMANENT,
WASHABLE POLYURETHANE
Plastics World, v. 19, p. 57, November 1961

823. AEC AIDS FIGHT ON INSTRUMENT DUST
Steel, v. 149, p. 107, December 4, 1961

824. 17-IN-1 DUST COLLECTING SYSTEM
TURNS WASTE INTO PROFIT IN
WOODWORKING PLANT
Plant Engineering, v. 15, pp. 106-107,
December 1961
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825. QUESTIONS AND ANSWERS ON FILTERS;
INTERVIEW WITH L. L. DOLLINGER, JR.
Plant Engineering, v. 15, pp. 117-119,

December 1961

826. STUDY ON ELECTRO-PRECIPITATOR
PERFORMANCE IN RELATION TO
PARTICLE SIZE DISTRIBUTION, LEVEL
OF COLLECTION EFFICIENCY AND
POWER INPUT
Heinrich, D. O,

Institution of Chemical Engineers, Transactions
of the, v. 39, no. 2, pp. 145-163, 1961

The influence of particle size distribution and of level
of efficiency on apparent “effective” migration velocity in
light of practical experience is discussed. A comparison
of theoretical results with plant tests is made. A decrease
in over-all effective migration velocity is shown when
dust becomes finer, For practical purposes, particularly
when comparing similar precipitators, only current input
need be considered. (EI, 1961 )

827. POROUS STAINLESS STEEL F ILTERS
FOR REMOVING DUST FROM HOT GASES
Kane, L. J., Chidester, G. E, Takach, E,,
Shale, C. C.
1961
U.S. Department of the Interior, Bureau
of Mines, Washington, D.C.
Report of Investigations 5842

Filters having the finest pores gave the greatest
pressure drop and percentage of dust removal; however,
their dust holding capacity was slightly lower. The effect
is shown of operating variables (such as cumulative dust
feed, resistance of clean filters, concentration of dust in
gas, and temperature) on percentage of dust removed
and pressure drop. The regeneration of filters by blow-
back is also considered. (EIT, 1961)

828. IZMERENIE VESOVOI KONTSENTRATSII
PYLI V VOZDUKHE PRI POMOSHCHI
B-IZLUCHENIYA (MEASURING GRAVI-
METRIC CONCENTRATION OF DUST IN
AIR USING B-RADIATION)

Izmailov, G. A,

Zavodskaya Laboratoriya, v. 27, no. 1, pp. 4043,
1961

(English translation available in Industrial
Laboratory, v. 27, no. 1, pp. 40-43, January 1961)
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A device for continuous and automatic measurement
of dust concentration in air is presented. Air is passed
through a moving cloth flter tape which passes between
B-radiation source and counter. A decrease in radiation
owing to absorption by dust particles is recorded directly
as mg/m*; field tests show that error does not exceed
plus or minus 12%. (EI, 1961)

829. AIR SAMPLING SYSTEM GUIDES PLANT
OPERATION AND DESIGN; INSTRUMENTS
AND TEST STATIONS
Bovier, R. F.

Electrical World, v. 157, pp. 32-35,
January 8, 1962

830. SUCTION DUCT FOR DUST REMOVAL
The Engineer, v. 213, p- 283, February 9, 1962

831. OPERATING PRINCIPLES OF NON.-
IONIZING ELECTROSTATIC FILTERS
Rivers, R. D.

ASHRAE Journal, v. 44, pp. 3740,
February 1962

832. BLACKLESS BANBURY DRIVE MOTORS;
FIVE-SIDED FILTERS WITH AN ACRYLIC
FIBER MEDIUM CLEAN PROCESS AIR
Ralston, G. T.

Rubber Age, v. 90, p. 777, February 1962

833. DUST CONTROL TO ORDER IN EIGHT-
ROOM CLEAN AREA
Borders, R. H.
Plant Engineering, v. 16, pp. 122-124,
March 1962

834. DUST COLLECTOR EASES CONDENSER
TUBE CLEANING
Headrick, B. C,
Electrical World, v. 157, pp. 94-95, April 23, 1962

835. AEROSOL SAMPLER
Evans, E. C., 111, French, F. A,
May 22, 1962
U. S. Department of Commerce,
Washington, D. C.
U. S. Patent 3,035,445 ( assigned to Dept. of the
Navy)
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A sampler for precipitating solid ¢nd liquid particles
from an aerosol is designed which has a high impaction
efficiency for smaller particles, provides a permanent
record of the particle size as a functicn of time, and pre-
vents the break-up of large particles into smaller ones.
The precipitating head has a plurality of pins around the
intake port, and a dc high voltage potential is applied to
the pins to cause continuous corona discharge which ac-

celerates the aerosol and strips the particles therefrom.
The particles are precipitated onto a moving film before
the charged pins and intake port. (NSA, 1962, #19,027)

836. ENGINEERING EVALUATES DUST
CONTROL
Wheeler, D. H.
Rock Products, v. 63, pp. 157-158 +, May 1962
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837. WEIGHING CAPILLARY FOR HANDLING
LIQUIDS IN MICRO AND SEMIMICRO
ANALYSIS
Ma, T. S., Eder, K. W.

Chinese Chemical Society, Journal of the, v. 15,
pp- 112-120, 1947

A simple filling technique, applicable for 2- to 50-mg
samples, is described.

838. MOLECULAR ANALYSIS BY THE RAMAN
SPECTRUM METHOD
Sushchinskii, M. M.
Trudy Fizicheskogo Instituta, Akademiya Nauk
SSSR, v. 5, pp. 185-260, 1950

The intensity of Raman lines is measured photomet-
rically by simultaneous photography of the Raman spec-
trum and the fluorescent spectrum excited by the same
source. Since the intensity, expressed in the same units
as the fluorescent line intensity, is characteristic of the
molecule studied, and practically proportional to concen-
tration of this molecule, the method can be used for
quantitative analysis.

839. ULTRAMICROMETHOD OF CHEMICAL
ANALYSIS [PARTS I AND II]
Alimarin, I. P., Petrikova, M. N,
Zhurnal Analitika Khimica, v. 7,
pp. 341-348, 1952; v. 8, pp. 11-17, 1953

Part 1. Basic characteristics, advantages, and disad-
vantages of ultramicromethods are reviewed. In this par-
ticular method, the minimum volume of analyzed solution
is 10-* ml, the minimum weight of the analyzed substance
is 1y, and the minimum weight of the desired element in
a precipitate is 10-*y. A special microscope having a mov-
able stage and micromanipulators is used as well as spe-
cial capillary apparatus. The reactions are carried out in
a reaction chamber that contains a moist atmosphere to
prevent evaporation. If the permissible error is 10%, and
if the average molecular weight is 60, the necessary
weight of substance is 10-°g. With a permissible error
of 0.1%, the required weight of substance is 10-*°g. A de-
crease in the mass and volume of the reactants results in
a great relative increase of the surface per unit volume as
compared to the macromethod. Greater adsorption on the
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walls of the apparatus, causing greater losses of solution
and greater extent of contamination, is the result of the
relatively greater area of contact with the walls. Greater
surface area also affects the rate of crystallization, the
shape of the crystals, and the vaporization. Difficulties
of the ultramicromethod, provided proper counter-
measures are taken, are outweighed by the advantages of
making accurate determinations with minute quantities
of samples.

Part I1. Separation and Detection of Elements by Elec-
trolysis. This method can be successfully applied to
volumes of the order of magnitude of 1) and to quantities
of substance of the order 10°-10-*g. Pt and Hg micro-
electrodes used in this method and the special apparatus
necessary are described. Conditions under which the
electrolyses were carried out and the results are tabulated.

840. WHERE ARE AREOMETRY AND
TENSIOMETRY?
Pochan, A.
Chimie Analytique, v. 35, pp. 332-340, 1953

Areometric and tensiometric measurement methods
are reviewed. Consideration of capillary suction is neces-
sary in determining density. Automatic pressure measure-
ment, temperature regulators, and remote control appa-
ratus are discussed.

841. DETECTOR TUBES FOR OXIDES OF
NITROGEN
Kramer, D. N., Goldstein, T. P.
January 29, 1954
Chemical and Radiological Labs., Army Chemical
Center, Md.
Interim Report CRLR 315
AD-31, 057

842, MOLECULAR LIGHT SCATTERING
FROM GASES
Gucker, F. T., Basu, S.
August 27, 1954
Indiana University, Chemistry Dept., Bloomington
Final Report for January 1, 1951-December 31,
1953, AF 19(122)400
AD-49, 855
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A brief discussion is presented on Rayleigh’s theory
of light scattering by anisotropic mol :cules as formulated
by Chandrasekhar in terms of Stoes parameters and
scattering matrices. By the use of parallel illumination,
relative scattering powers of different gases and depolar-
ization factors were measured without the use of dubious
convergence corrections. Determinations were made of
the relative scattering power of seven gases and vapors
compared with N. Rayleigh’s theory accounted well for
the relative scattering powers of O CO,, propane, and
butane, but for only about half of the observed scatter-
ing of methyl chloride, and a third of that of dimethyl
ether. Data are presented on the ¢ etermination of de-
polarization factors at scattering angles of 45, 90, and 135
deg. Attempts to measure the Stokes parameters of the
scattered light for many orientations of the polarizer and
analyzer led to anomalous results. With UV light, the
depolarization coefficients of N at ¢ tmospheric pressure
were only slightly higher than those obtained with white
light under the same conditions. (ASTIA)

843. DETERMINATION OF CARBON DIOXIDE
IN THE ATMOSPHERE
Uhlir, P., Kesner, B.
Za Sotsial, Selskokhoz. Nauku Series A, no. 1,
pp. 9-20, 1954
(See also Referativnyi Zhurnal Khimiya,
1956, #354973)

A transportable apparatus for the determination of
CO, in the air is described. The air is circulated through
joined parallel tubes, a pump, and a washer containing
Ba (OH), solution. After the absorption of CO, (7-10
min of pumping operation) the solution in the washer is
titrated with a 0.02N H,C,O, soluticn or with HCl, using
phenolphthalein as indicator. The Ba (OH). solution is
stored in a rubber balloon. The wushers are filled with
this solution without any contact wi'h the air. The results

are very precise.

844. MESURE DE LA CONCENTRATION EN
GAZ D'UNE EMULSION CAZLIQUIDE PAR
ABSORPTION DE RAYONS GAMMA
(MEASUREMENT OF GAS CONCENTRATION
OF GAS-LIQUID EMULSION BY
ABSORPTION OF GAMMA RAYS)

Hours, R.
Houille Blanche, v. 10, no. B, 1p. 636-645,
September 1955

By measuring optical density for gamma rays, the
average concentration of gas in a zone traversed by a
beam of radiation can be obtained. The gamma energy

selected will be a function of thickness of emulsion. Sta-
tistical aspects of measurement are studied and other
applications given. ( EI, 1956)

845. DETERMINATION OF SURFACE TENSION
OF LIQUIDS
Nadirashvili, S. A.
August 25, 1956
U.S. Department of Commerce, Washington, D.C.
Russian Patent 103,386

A bubble of air, forced through a capillary into the
liquid, is projected onto a screen for measurement. The
air pressure in the bubble is regulated by a micrometric
screw so that the bubble size at maximum curvature is
constant.

846. THE APPLICATION OF VACUUM ULTRA-
VIOLET TECHNIQUES TO THE CONTIN-
UQUS MONITORING OF TRACE
CONCENTRATIONS OF WATER IN
SEVERAL CASES
Garton, W. R. S., Webb, M. S. W., Wildy, P. C.
December 1956
United Kingdom Atomic Energy Authority,
Research Group, Atomic Energy Research
Establishment, Harwell, Berks, England
AERE C/R 2120, HD 2608 (HU)

AD-136,812

847. IONOPHORESIS, POLAROGRAPHY, AND
NEPHELOMETRY IN STUDIES OF
NUCLEIC ACIDS
Golewski, S., Pilek, K.

Postepy Biochemii, v. 2, pp. 315-326, 1956

A review with 30 references is given.

848. THE GETTERING PROCESS IN MODERN
RECEIVING VALVE MANUFACTURE
della Porta, P.
Vacuum, v. 6, pp. 41-58, 1956

Some performance characteristics of Ba getters are
given for the absorption capacity for O, H.O, H, CO,,
CO, N, and dry air. Absorption vs. time curves are given
for H, CO,, CO, and N.

849. ACCURATE SAMPLING
Vondy, D.

Petroleum Engineer, v. 29: C, p. 18, February
1957
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850. USE OF COILED CAPILLARIES IN
CONVENIENT LABORATORY FLOWMETER
Powell, H. N., Browne, W. G.

Review of Scientific Instruments, v. 28, no. 2,
pp. 138-141, February 1957

With coiled capillaries, basic simplicity of Hagen-
Poiseuille flow equation can be retained at flow rates not
achievable with straight capillaries; flow metering sys-
tems (for liquids or gases) using coiled capillaries are
more reliable and accurate than many other types of
systems, and require only commonly available laboratory
apparatus. (EI, 1957)

851. CONTINUOUS DETERMINATION OF
OXYGEN AND NITROGEN
Roth, H.
March 21, 1957
U.S. Department of Commerce, Washington, D.C.
German Patent 960,238

Nitrous oxides are formed by means of an electric arc,
in mixtures of N and O. The oxide formation varies with
the spark gap and the O/N ratio of the mixture, These
oxides are absorbed in water and the change in electrical
conductivity is measured.

852. SIMPLE DEVICE TAKES UNIFORM
SAMPLE
Goto, T., Hiraoka, T.
Chemical Engineering, v. 64, p. 200, March 1957

853. AIR-TRANSPORTATION DEVICE FOR
GAS-ANALYSIS APPARATUS
Pankarz, W.
April 18, 1957
U.S. Department of Commerce, Washington, D.C.
German Patent 962,207 (assigned to
Auergesellschaft Aktien-Gesellschaft)

854. APPARATUS FOR DETECTING GASES
AND ESTIMATING THEIR
CONCENTRATION
Eisenbarth, H.

April 25, 1957

U.S. Department of Commerce, Washington, D.C.
German Patent 962,475 (assigned to
Auergeselleschaft Aktien-Gesellschaft)
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855. INDICATING TUBES FOR GASES
Heinrich, D., Driiger, B.
May 16, 1957
U.S. Department of Commerce, Washington, D.C.
German Patent 963,906

Tubes used to indicate traces of a gas in gas mixtures
or air are connected with a tube containing materials for
purification of the gas stream.

856. CONCURRENT DETERMINATION OF
SULFUR DIOXIDE AND NITROGEN
DIOXIDE IN ATMOSPHERE
Moore, G. E., Cole, A.F. W, Katz, M.

Air Pollution Control Association, Journal of the,
v.7,no. 1, pp. 25-28, May 1957

Concurrent measurements were made in Windsor,
Ontario, of low concentrations of sulphur dioxide by con-
ductimetric and fuchsin methods, and of nitrogen dioxide
by the Saltzman method. Three suitably adapted Aseco
automatic impingers at the common atmospheric sampling
point were used for the measurements. (EI, 1957)

857. GAS-ANALYSIS APPARATUS
Griiss, H.
June 6, 1957
U.S. Department of Commerce, Washington, D.C.
German Patent 965,171 (assigned to
Siemens & Halske Aktien-Gesellschaft)

Gas mixtures are analyzed by comparing two hot-wire
resistors which are placed in two chambers of different
thermal convection.

858. GAS ANALYSIS BY ABSORPTION AND
MEASUREMENT OF THERMAL
CONDUCTIVITY
Arnold, M.

June 25, 1957
U.S. Department of Commerce, Washington, D.C.
East German Patent 13,378

The gas to be analyzed is passed through a tube
equipped with two pilot wires, e.g., of Ni or Pt, to
measure the thermal conductivity. Subsequently, it passes
through a combustion tube or absorption solution and
into a second tube (of the same temperature as the first)
with two pilot wires. The four wires are connected to a
wheatstone bridge, and indicated alteration of thermal
conductivity shows that a component has been absorbed
from the gas.
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859. GAS ANALYZER FOR OXYGEN IN AIR AND
GASES, ESPECIALLY IN MINE GAS
Buchner K., Meis, J.
July 4, 1957
U.S. Department of Commerce, 'Washington, D.C.
German Patent 1,011,640 (assigned to
Ruhrchemie Aktien-Gesellschaft)

860. ANALYSIS APPARATUS FOR COMBUSTIBLE
GASES
Neumann, A.
July 11, 1957
U.S. Department of Commerce, Washington, D.C.
German Patent 966,104 (assigned to
Siemens & Halske Aktien-Gesellschaft)

861. SAMPLE SYSTEMS FOR PROCESS
ANALYZERS
Wall, R.
Industrial and Engineering Chemistry, v. 49,
Supplement 55A-56A, July 1957

862. AUTOMATIC DEVICE GETS TRUE SAMPLE
Hicks, G. M., McKay, W. J.
Petroleum Refiner, v. 36, pp. 183+, August 1957

863. THE DETERMINATION OF OXYGEN IN
BERYLLIUM BY THE MICRO VACUUM
FUSION METHOD
Booth, E., Parker A.

October 1957

United Kingdom Atomic Energy Authority,
Research Group, Atomic Energy Research
Establishment, Harwell, Berks, England
AERE-C/R 2376, HX 3542

AD-158,865

864. MULTIPLE ANALYZER FOR GAS MIXTURES
Luft, K. F.
November 28, 1957
U.S. Department of Commerce, Washington, D.C.
German Patent 967,633 (assigne«! to Office

National d’Etudes et de Recherches Aeronautiques
[O.N.ERA.])

Two infrared beams of equal inten:ity and frequency
are used. One traverses the gas mixture to be analyzed,
which then is passed through absorption chambers. The
second beam penetrates the gas in ar absorption cham-
ber. The analysis is made by the difference of heat, pres-
sure, etc.

865. SONIC GAS ANALYZER FOR MEASURE-
MENT OF CO. IN EXPIRED AIR
Stott, F. D.
Review of Scientific Instruments, v. 28,
pp. 914-915, November 1957

866. PHOTOELECTRIC METHOD OF
DETERMINATION OF NITROGEN IN
ARGON
Bochkova, O. P., Razumovskaya, L. P.,
Sagaidak, V. G.

Kislorod, v. 10, no. 4, pp. 24-27, 1957

A photoelectric method for determiring N in Ar con-
taining 0.01 to 0.6% N is reported. The microammeter
used was calibrated by means of industrial Ar with
known N content. The photoelectric analytical results
were compared with analysis by a Li apparatus and
results from tests on welding of Al alloys. Rapidity, reli-
ability and simplicity are attributes of this method.

867. SAMPLING DEVICE FOR CHROMATO-
GRAPHIC ANALYSIS
Chmutov, K. V,, Avgul, V. T.
Zhurnal Fizicheskoi Khimii, v. 31, pp. 724-725,
1957

This sampling device for liquids has no rotating parts.

868. SIMPLIFIED HALDANE GAS ANALYZER
Ganslen, R. V.
Institute of Science Technology, Journal of the,
v. 3, no. 4, pp. 23-28, 1957

A simplified but sensitive apparatus for the analysis of
CO, and O is described. The use of a catalyst tube and a
thermo-barometric compensator is unnecessary.

869. ABSORPTIOMETRY
Ledrut, J. H. T.
Pharmacien de France, v. 8, no. 4, pp. 95-100,
1957

Fluorinetry, opacimetry, nephelometry, turbidimetry,
and spectrophotometry are among the subjects reviewed.

870. VACUUM IN THE ANALYSIS OF GASES
IN METALS
Hanin, M.
La Vide, v. 12, no. 68, pp. 148-161, 1957

A sample of metal is heated to 2500°K by high fre-
quency in a graphite crucible, with operating temperature
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from 1600 to 1650°K. The gases, circulated by a Toepler
pump, are collected over Hg. Samples of the 0.5 to 5.0 cc
size range can be analyzed for CO, CO,, O, H, N, and
CH,. Mg perchlorate and Na asbestos are used for H,O
and CO, absorption, respectively. CO and H are burned
on heated CuO. Examples of results are given.

871. COLUMN CHROMATOGRAPHY IN
CELLOPHANE TUBES
Sabel, A., Kern, W,
Chemiker-Zeitung, v. 81, pp. 524-525, 1957

The desired section of the cellophane chromatography
column can be cut out, allowing easy separation of the

bands.

872. AIR SAMPLER
Finna, J.
January 14, 1958
U.S. Department of Commerce, Washington, D.C,
German Patent 1,088,731 (assigned to
Metrimpex Magyar Mueszeripari Kuelkereskedelmi
Vallalat)

873. VACUUM FUSION APPARATUS FOR GAS
ANALYSIS
Blake, P. D.
Iron and Steel Institute, Journal of the, v. 188,
pp. 261-264, March 1958

874. REVIEW OF FUNDAMENTAL DEVELOP-
MENTS IN ANALYSIS
Hobbs, A. P.
Analytical Chemistry, v. 30, pp. 778-792;
bibliography, pp. 789-792, April 1958

875. A DETECTION SYSTEM FOR OZONE-
EMPLOYING POLYELECTROLYTE FILMS
Hirshon, J. M.

May 1958

Wright Air Development Center, Wright-
Patterson AFB, Ohio

WADC-TR-58-50, AF 33(600)35218
AD-155,667

(Obtainable as PB 140,792, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

A chemical film system for the detection and measure-
ment of atmospheric O, is based on the oxidizing power
of O, to produce ions in an otherwise essentially noncon-
ducting system. The conductivity is then a measure of the
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oxidation reaction and hence the O, concentration under
experimental conditions. Another system based on the
change in potential of a suitable oxidation-reduction elec-
trode responds to O.. The sensitivity and time response
characteristics of both these systems require additional
development work before an O, sensitive film can be
incorporated into a complete instrument.

876. THE CONSTRUCTION AND TESTING OF A
“UNIVERSAL” LIGHT SCATTERING
APPARATUS
Hughes, W. J., Johnson, P.

Journal of Scientific Instruments, v. 35, no. 5,
pp. 157-159, May 1958

The apparatus described is suitable for the investiga-
tion of macro-molecules in solution. By the use of a paral-
lel beam of light through the scattering solution, calibra-
tion anomalies were removed, and the apparatus can be
calibrated by, or utilized for scattering measurements on,
liquids of any refractive index. (PA, 1958, #3006)

877. DETERMINATION OF WATER VAPOR
FROM THE CHANGE IN ELECTRICAL
RESISTANCE OF A HYDROSCOPIC FILM
Weaver, E. R, Hughes, E. E., Diniak, A. W.
National Bureau of Standards, Journal of Research
of the, v. 60, pp. 489-508, May 1958

878. APPARATUS FOR GAS ANALYSIS
Muzyczuk, J., Wilk, R.
June 10, 1958
U.S. Department of Commerce, Washington, D.C.
Polish Patent 40,672 (assigned to Gléwny
Instytut Gérnictwa)

A diagram and explanation are presented for an ap-
paratus usable for analyzing 10 cc amounts of gas with
0.02% volume accuracy.

879. HIGH TEMPERATURE THERMAL
CONDUCTIVITY CELL
Felton, H. R., Buehler, A. A.
Analytical Chemistry, v. 30, p. 1163, June 1958

880. DEVICE FOR QUANTITATIVE ANALYSIS
OF GASES USING INFRARED RADIATION
Winterling, K. H., Kowert, A.

July 22, 1958

U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,844,729 (assigned to Hartmann &
Braun Aktien-Gesellschaft)
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Two infrared beams are used, and comparison is made
between absorption by a standard sample and that by
the unknown gas.

881. TWO INSTRUMENTS FOR MEASUREMENT
OF OPTICAL PROPERTIE5s OF THE
ATMOSPHERE
Pritchard, B. S., Elliott, W. G.

July 1958

Michigan, University of, Willow Run Labs.,
Ypsilanti

Report 2144-250-T, DA 36-039 5¢-52654
AD-201,134

A description is given of the design and construction
of two instruments for studying atmospheric optics. One
device, the Recording Polar Nephelometer, measures the
volume scattering index of light pasting through a sample
of natural atmosphere, with scattering angle, polariza-
tion, and wave length as variables. A new calibration pro-
cedure has been developed which employs a diffusing
screen of known reflectance and transmittance as the
standard. The second device, the Portable Transmis-
someter, measures the attenuatior coefficient with an
accuracy of 5% under all conditiors. These instruments,
when installed in a specially equ pped station wagon,
form a mobile research unit. Samples of results obtained
in fog and clear air are included. (ASTIA)

882. SOME COMMENTS ON THE ANALYSIS OF
GAS MIXTURES
Barnard, J. A., Hughes, H. W.D.
Chemistry and Industry, pp. ! 109-1110,
August 23, 1958

883. THE DEVELOPMENT OF METHODS OF
REMOTE CONTROL OF OPERATIONS AT
RADIOCHEMICAL LABORATORIES OF THE
U.S.S.R. ACADEMY OF SCIENCES
Yakovlyev, G. N., Dedov, V. B,

United Nations, Geneva, Switzerland
A/CONF-15/P/2026

Proceedings of the Second United Nations
International Conference on the Peaceful Uses of
Atomic Energy, Geneva, Switzerland,

September 1-13, 1958, v. 17, pp. 652658

... Principles and diagrams of aatomation of the most
labor-consuming separation processes based on precipita-

tion, extraction, and chromatography methods are given.
(NSA, 1959, #6399)

884. CARBON MONOXIDE INDICATOR
Bangsgaard, A, H.
September 4, 1958
U.S. Department of Commerce, Washington, D.C.
German Patent, 1,113,596

A yellow composition is prepared by treating SiO. gel
with PACl, solution, drying, and treating with CuCl. or
NH,NO, solution. Air with 0.01% CO will darken the
compound to black within 15 min.

885. REMOTE PIPETTER FOR HIGHLY
RADIOACTIVE SAMPLES
Dykes, F. W,
In “Analytical Chemistry in Nuclear Reactor
'Technology. Part 2. Instrumentation, Remote
Control Techniques, and Nucleonics,” Second
Conference, Gatlinburg, Tennessee,
September 29-October 1, 1958, pp. 65-75
U.S. Atomic Energy Commission, Division of
Technical Information, Rockville, Md.
(Obtainable as TID-7568, U.S. Dept of Commerce,
Office of Technical Services, Washington, D.C.)

The Remote Analytical Facility of the Idaho Chemical
Processing Plant is in operation 24 hours a day for the
analysis of highly radioactive liquid samples. The most
important analytical apparatus in this facility is the re-
mote pipetter which delivers sample aliquots for the
various analytical determinations. The first pipetter used
was patterned after one designed at Oak Ridge National
Laboratory. Based upon operating experience with it, a
revised unit has been designed. This new model, termed
the BAF model B pipetter, utilizes the basic, proven
features of the ORNL design while incorporating modi-
fications to reduce maintenance requirements as well as
to facilitate maintenance and decontamination proce-
dures. The pipetter is a positive displacement, motor-
driven type and employs the same Brown continuous-
balance control system used previously. However, the up-
per inlet to the sample chamber is no longer controlled
by the plunger but by an air-operated diaphragm valve.
This feature permits instantaneous shutoff when full, sim-
plifies the plunger design, reduces the possibility of plug-
ging by eliminating small passageways, and permits fill-
ing or cleaning of the pipetter at any plunger position.
Pipetter alignment is no longer accomplished by position-
ing the plunger but by rotating the balancing potenti-
ometer. This permits disassembly of the sample-handling
components without necessitating a tedious job of re-
alignment. All susceptible parts, such as the servometer,
potentiometer, and gears, are enclosed in a housing which
is maintained under slight positive pressure. This permits
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use of remote decontamination procedures without risk
of damage to the mechanism. Many other minor im-
provements were made both in the pipetter 'design and
the design of auxiliary apparatus used in conjunction
with the pipetter. The end result is a remote pipetter de-
signed to operate continuously under difficult conditions,
with minimum maintenance. (NSA, 1959, #14,251)

886. REMOTELY CONTROLLED ANALYTICAL
FACILITIES FOR THE ANALYSIS OF
SAMPLES FROM THE HOMOGENEQUS
REACTOR. PARTS A THROUGH E
Feldman, C., Musick, W. R., Horton, A. D.,
Farrar, L. G., Hobbs, B. B., Shults, W. D,
Kelley, M. T., Stelzner, R. W,, Fisher, D. J.,
Koskela, U, Attrill, J. E., Mottern, J. L.

In “Analytical Chemistry in Nuclear Reactor
Technology. Part 2. Instrumentation, Remote
Control Techniques, and Nucleonics,” Second
Conference, Gatlinburg, Tennessee,

September 29-October 1, 1958, p. 91-141

U.S. Atomic Energy Commission, Division of
Technical Information, Rockville, Md.
(Obtainable as TID-7568, U.S. Dept. of Commerce
Office of Technical Services, Washington, D.C.)

Sample preparation and excitation are performed in a
shielded cell by means of manipulators. Light is con-
ducted out of the cell by relay lenses into an Ebert spec-
trograph. Brief descriptions are given of the chemical
treatment and excitation of (1) Homogeneous Reactor
fuel and process solutions, (2) radioisotope preparations,
and (3) miscellaneous solids of unknown composition.
Special auxiliary devices and decontamination proce-
dures are also described. An adaptation of Booman’s mer-
cury cathode cell to facilitate the remote-control, coulo-
metric analysis of Homogeneous Reactor fuel is described.
The important features of the analysis are outlined and
pertinent data are given. An improved servo-controlled,
remotely operated pipetter has been designed for use in
the High-Radiation-Level Analytical Facility (HRLAF).
It is a component of instrumentation designed for the re-
mote determination on the density of very radioactive
samples by the falling-drop method. Instrumentation for
the precise determination of the density of highly radio-
active liquids by the falling-drop technique is discussed.
The following units comprise the instrumentation: a
0.1-ml servo-driven pipet that delivers 5-u] samples, a
screw-driven elevator, a lazy-susan sample bottle holder,
a motor-driven turret that indexes six fall-tubes, a thermo-
statted bath (30°C), an ORNL Q-1348 pipetter control
unit, an ORNL Q-1551 photoelectric timer, and a thyra-
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tron bias monitor. The falling-drop densimeter has been
operated in the HRLAF for the determination of the
density of Thorex process solutions and of high-percent-
age heavy-water solutions. Relative standard deviations
of results average 0.2 to 0.3%. The analytical operational
experiences in the HRLAF during recent power opera-
tions of the Oak Ridge Homogeneous Reactor (HRT)
are described. Among the subjects discussed are sample
receiving and unloading, cell and manipulator mainte-
nance, sampling, sample storage and disposal, and de-
contamination. (NSA, 1959, #14,254)

887. SIMPLE THERMAL CONDUCTIVITY
METER FOR GAS ANALYSIS WITH
SPECIAL REFERENCE TO FUMIGATION
PROBLEMS
Heseltine, H. K., Pearson, J. D., Wainman, H.
Chemistry & Industry, pp. 1287-1288,

October 4, 1958

888. THE REMOTE ANALYTICAL FACILITY
MODEL “B” PIPETTER
Dykes, F. W., Morgan, J. P., Rieder, W. G.
October 20, 1958
U.S. Atomic Energy Commission, Idaho
Operations Office, Rockville, Md.
IDO-14456, AT (10-1)-205
(Also available through U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

The RAF Model B pipetter is a device designed to
pipet aliquots of highly radioactive samples. It incor-
porates features of two previous models and several years
of operating experience. Design criteria were accuracy
of delivery, reliability of operation, and ease of operation
and maintenance. A complete description of the pipetter
and its operation and maintenance is presented. (NSA,
1959, #2903)

889. NEW PROPORTIONAL COUNTERS FOR
GASES AND VAPORS
Wolfgang, R., MacKay, C. F.
Nucleonics, v. 16, pp. 69-73, October 1958

890. A REMOTELY CONTROLLED SHIELDED
EVAPORATOR FOR LABORATORY USE
Howarth, A. J.

November 14, 1958
United Kingdom Atomic Energy Authority,
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Industrial Group, Windscale Works, Sellafield,
Cumberland, England
1GO-R/W-70

An evaporator is described for the concentration of,
and removal of chloride from, waste liquors arising from
the analysis of high activity samples. The entire unit may
be assembled, operated and disassembled remotely and
requires no attention other than the removal of its prod-
uct. Nitric acid is also removed from active liquors during
the process. The possible use of the unit for evaporation

of highly active plant waste solutons is considered.
(NSA, 1959, #16,149)

891. ELECTROCHEMICAL METHOD AND
APPARATUS FOR GAS DETECTION
Jacobson, M. G.

November 25, 1958

U.S. Department of Commerce. Washington, D.C.
U.S. Patent 2,861,926 (assigned to Mine Safety
Appliances Co.)

A polarized electrode of carbon, with a bore through
its length, is used for electrochemical detection of an oxi-
dizing gas. The gas flows through th:: bore and diffusion
of gas through “windows” depolaiizes the electrode.
The electrolyte used is 2-5% acidic NH,C1 and the
second electrode is Zn.

892. GAS-ANALYSIS APPARATUS
Axt, G.
December 9, 1958
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,863,736 (assigned to Hartmann
& Braun Aktien-Gesellschaft)

Conductivity or temperature change of a reaction
liquid indicates the gas content. A compact unit is made
up of the reaction tube, inlet tubes, and sensor or
detector.

893. INSTRUMENT FOR GAS ANALYSIS WITH
HEATED WIRE SYSTEM (DIFFERENTIAL
THERMAL CONDUCTIVITY CELL)

Axt, G, Lotz, F.

December 20, 1958

U.S. Department of Commerc::, Washington, D.C.
U.S. Patent 2,866,330 (assigned to Hartmann

& Braun Aktien-Gesellschaft)

A 0.25-mm-D cell is used in conjunction with a wheat-
stone bridge, and analysis is based on change in thermal
conductivity or heat of combustion. A magnetic-field
method for O analysis is also mentioned.

§94. PORTABLE MULTI-RANGE NITROGEN
DIOXIDE GAS MONITOR
Adley, F. E_ Skillern, C. P.
American Industrial Hygiene Association Journal,
v. 19, pp. 233-237, 1958

As little as 0.5 ppm NO. can be detected in less than
1 min, and the maximum level is about 15,000 ppm. The
sample and the reagent, N-(1-naphyl)ethylene-diamine-
di-HCI, flow concurrently through a beaded column. A
colorimeter picks up color changes caused by diazotiza-
tion. The instrument is portable and needs little attention.

895. MEASUREMENT OF TRACES OF GASES
IN THE STEEL MILL
Bangert, F.
Stahl und Eisen, v. 78, pp. 743-747, 1958

A portable gas detector based on the heat of reaction
in oxidating CO to CO, is described for continuous
monitoring of air for CO.

896. CHEMICAL COMPOSITION OF GASES IN
ROCKS AND THE FORMATION OF
HYDROGEN AND HYDROCARBONS UNDER
NATURAL CONDITIONS
Curevich, M. G.

In “Geokhimicheskie Metody Poiskov Neftyanykh
i Gazovykh Mestorozhdenii, Akademiya Nauk
SSSR, Institut Geologii i Razrabotki Goryuchikh
Iskopaemykh, Trudy Soveshchaniya po
Geokhimicheskim Metodam, Moscow,

April 21-26, 1958,” pp. 175-178

Akademiya Nauk SSSR, Moscow, 1959

897. A SAMPLING DEVICE FOR TESTING
GASES DISSOLVED IN WATER
Ozolin, B.
In “Geokhimicheskie Metody Poiskov Neftyanykh
i Gazovykh Mestorozhdenii, Akademiya Nauk
SSSR, Institut Geologii i Razrabotki Goryuchikh
Iskopaemykh, Trudy Soveshchaniya po
Geokhimicheskim Metodam, Moscow,
April 21-26, 1958,” pp. 205-206
Akademiya Nauk SSSR, Moscow, 1959

898. METHODS AND APPARATUS FOR GAS
ANALYSIS AND WAYS OF THEIR
IMPROVEMENT
Sokolov, V. A,
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In “Geokhimicheskie Metody Poiskov Neftyanykh
i Gazovykh Mestorozhdenii, Akademiya Nauk
SSSR, Institut Geologii i Razrabotki Goryuchikh
Iskopaemykh, Trudy Soveshchaniya po
Geokhimicheskim Metodam, Moscow,

April 21-26, 1958” pp. 211-221

Akademiya Nauk SSSR, Moscow, 1959

899. METHODS AND APPARATUS FOR GAS
ANALYSIS AS APPLIED TO GEOCHEMICAL
PROSPECTING FOR PETROLEUM AND
GAS DEPOSITS
Gurevich, M. G.

In “Geokhimicheskie Metody Poiskov Neftyanykh
i Gazovykh Mestorozhdenii, Akademiya Nauk
SSSR, Institut Geologii i Razrabotki Goryuchikh
Iskopaemykh, Trudy Soveshchaniya po
Geokhimicheskim Metodam, Moscow,

April 21-26, 1958, pp. 232-234

Akademiya Nauk SSSR, Moscow, 1959

900. GAS ULTRAMICROANALYZER
Yuranek, Yu,
In “Geokhimicheskie Metody Poiskov Neftyanykh
i Gazovykh Mestorozhdenii, Akademiya Nauk
SSSR, Institut Geologii i Razrabotki Goryuchikh
Iskopaemykh, Trudy Soveshchaniya po
Geokhimicheskim Metodam, Moscow,
April 21-26, 1958, pp. 249-251
Akademiya Nauk SSSR, Moscow, 1959

901. SPECTRAL ANALYSIS OF MICROQUANTI-
TIES OF A GAS
Bochkova, O. P., Razumovskaya, L. P.,
Frish, S. E.
Optika i Spektroskopiya, v. 5, pp. 624-626, 1958

Spectral analysis for microquantities of gas is explained.
The necessary pressure is attained by compression of the
gas in a capillary and addition of inert gas to the sample.
Calibration curves for the use of the method for O and
Ar in air are given.

902. POSSIBILITY OF BUILDING A GAS
ANALYZER BASED ON THE NEGATIVE
OPTICO-ACOUSTIC EFFECT WITHOUT
USING A LOW-TEMPERATURE COOLER
Bresler, P, 1.

Optika i Spektroskopiya, v. 5, pp. 220-222, 1958

The use of such an analyzer for determination of CO,,
CH, and C.H, is discussed.
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903. PHOTOCOLORIMETRIC GAS ANALYZER
FOR THE DETERMINATION OF TOXIC
CONCENTRATIONS OF NITROGEN
OXIDES IN AIR
Borok, M. T.

Zavodskaya Laboratoriya, v. 24, pp. 1128-1134,
1958

An apparatus for photocolorimetric determination of
nitrogen oxides is described. NO is oxidized to NO, by
introducing O, in the approximate ratio of O,/NO = 5.7,
and, subsequently, excess O is destroyed by heating to
300°C. This temperature is well below that causing dis-
sociation of the NO..

904. CONTINUOUS RECORDED DETERMINA-
TIONS OF TRACES OF OXYGEN IN
INDUSTRIAL GASES
Egalon, R,, Jarcsek, F., Tella, R., Copin, C.

In “Industrie Chimique Belge Supplement;
Compte Rendu Congrés International de Chimie
Industrie, 31° Congrés, Liege, 1958, v. 1,

pp- 844-851 (in French)

Federation des Industries Chimique de Belgique,
Brussels, Belgium, 1959

Both photocolorimetric and electroconductimetric meth-
ods are used. The former is used for determination of O in
hydrocarbons, the latter for determination of 0O, CO or
CO, in N or H.

905. THE APPLICATION OF PHENOLPHTHALIN
REAGENT TO ATMOSPHERIC OXIDANT
ANALYSIS
Haagan-Smit, A. J., Brunelle, M. F.

International Journal of Air Pollution, v. 1,
pp. 51-59, 1958

Phenolphthalin is oxidized to phenolphthalein, and a
colorimetric determination of the oxidant present is made
therefrom. The sampler used is described, and results
are given.

906. PURIFICATION OF AIR IN SEALED CABINS.
THE CHEMICAL AND PHYSICAL ELIM.-
INATION OF CARBON DIOXIDE AND
OTHER SUBSTANCES PRODUCED BY MAN
Scano, A.

In “Congrés Mondial de Médecine Aéronautique,
3¢ Congres Européen, Louvain, Belgium, 1958,”
pp. 54-61

Aeroport de Bruxelles-National, Brussels, Belgium,
1958
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Closed-circuit breathing tests were conducted with hu-
man subjects. Carbon dioxide absorbents tried were: (1)
NaOH, (2) monoethanolamine follovsed by a tube con-
taining molecular sieve Type 5A for absorption of NH,,
(3) soda-lime, (4) LiOH solution, (5) monoethanol-
amine alone, and (6) molecular sicve Type 5A alone.
The last three were unsatisfactory. A compression and
refrigeration cycle is recommended.

907. INSTRUMENT FOR ANALYSES OF
RESPIRATORY GASES AND ITS
MANIPULATION
Striiss, F., Quasdorf, T.

Archiv fiir Tierernihrung, v. 8, pp. 433446, 1958

An apparatus for measuring O anc CO. is described.

908. MONITORING FOR CARBCN MONOXIDE
AND CARBON DIOXIDE
Holmes, A.
1958
United Kingdom Atomic Energy Authority,
Research Group, Atomic Energy Research
Establishment, Harwell, Berks, England
MED/R 2643

A review of detection methods for CO and CO. in the
atmosphere is presented. The IR gas analyzer usable for
both gases is described.

909. ANALYSIS FOR INDUSTRY
Korble, J.
Industrial Chemist and Chemical Manufacturer,
v. 34, pp. 507-510, 1958

Developments in microdetermination of C and H are
discussed. 77 references.

910. ANALYSIS FOR INDUSTRY
Korble, J.
Industrial Chemist and Chemical Manufacturer,
v. 34, pp. 563-566, 1958

A review is presented of microdeterminations of O, N,
Cl Br, S, F, P, I, As, Sb, §i, and several metals. 116
references.

911, VOLTAMETRIC METHOD OF ANALYSIS
WITH ROTATING PLATINUM WIRE
ELECTRODE. III. DETERMINATION OF
DISSOLVED OXYGEN

Hashimoto, J.
Nippon Kagaku Zasshi, v. 79, pp. 583-586, 1958

912. AMPEROMETRIC DETERMINATION OF
THE CONCENTRATION OF OZONE IN A
GAS STREAM
Kasatkin, E. V.
Zavodskaya Laboratoriya, v. 24, pp. 407409,
1958

The amperometric method is based on a polarographic
method for determination of O, in acid solutions during
electrochemical reduction at a revolving Pt electrode.
One of two waves noted on the I-E curve is related to
reduction of O, The half-wave reduction potential is
dependent upon temperature and acid solution, and the
limiting reduction current is proportional to the concen-
tration of O..

913. A NEW METHOD OF DIRECT DETERMIN-
ATION OF ARGON AND NITROGEN
Koyama, T.

Journal of Earth Sciences, Nagoya University,
v. 6, pp. 1-11, 1958 (in English)

Nitrogen is determined by forming a nitride with Ca or
Ba, and reacting this nitride with glycerol. The method,
usable for gases, waters, or soils, is explained and the
apparatus described.

914. PORTABLE APPARATUS FOR DETERMIN-
ING THE CARBON DIOXIDE CONTENT
OF AIR
Kudryavtsev, A. A,
Veterinariya, v. 35, no. 12, pp. 64-66, 1958

Hydrogen chloride with methyl orange is used. The
measurement is made with two gas burets (100 ml ca-
pacity ) equipped with capillaries having 0.01-ml gradu-
ations near the end. One of the burets is filled with air
to serve as a control for pressure and temperature
changes. The two burets are immersed in a moving water
bath.

915. GAS ANALYSIS
Lada, Z., Waclawik, J., Waszak, S.
Chemia Analityczna, v. 3, pp. 329-348, 1958

A review of methods of analysis and separation is pre-
sented. Gas chromatography, adsorption, and other phys-
jcal and chemical methods are discussed and compared.
159 references.
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916. MODIFIED SCHOLANDER APPARATUS
FOR ACCURATE ESTIMATION OF CARBON
DIOXIDE IN SMALL SAMPLES OF
EXPIRED AIR
Levy, L. M., Bernstein, L. M., Devor, D.,
Kirschner, 8. L., Long, J. E., Stadler, J.

Journal of Applied Psysiology, v. 13, pp. 309-312,
1958

Structural design changes in the Scholander apparatus
are explained. These modifications, which were made in
order to avoid leakage, did not lessen the accuracy of
the method.

917. PHOTOELECTRIC RECORDING INTER-
FEROMETER FOR GAS ANALYSIS
Namba, S.

Rika Gaku Kenkyiisho Hoékoku, v. 34,
pp. 252-259, 1958

918. THE INVESTIGATIONS OF THE
NEPHELOMETRIC AND CALORIMETRIC
REACTIONS FOR THE DETERMINATION
OF SMALL AMOUNTS OF SUBSTANCES
Petrov, A. M,

Trudy po Khimii i Khimicheskot Teknologii, v. 1,
pp. 603-604, 1958

919. INFRARED CELL FOR SMALL GAS
SAMPLES
Russell, O. S.
Canadian Journal of Chemistry, v. 36,
pp- 1745-1746, 1958

This pyrex cell is wedge-shaped and has a volume of
7.5 ml and a length of 5 ecm. It has a frceze-out tube,
NaCl windows, and a capillary top.

920. CONTINUOUS COULOMETRIC DETER.
MINATION OF OXYGEN IN A GAS
Sakamaki, L., Yuki, S.

Bunseki, Kagaku, v. 7, pp. 33-37, 1958

The O reacting with Cr** in a cell solution is measured.
The concentration of Cr* is kept constant by an electro-
lytic generating current, and since the O content is al-
most proportional to the controlled electrolytic current,
it can be read directly.
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921. A CONTINUOUS INFRARED ANALYZER
FOR MEASUREMENT OF CARBON
DIOXIDE IN EFFLUENT AIR FROM
BACTERIAL CULTURES
Telling, R. C., Elsworth, R., East, D. N.

Journal of Applied Bacteriology, v. 21, pp. 26-44,
1958

A review is made of continuous IR absorption analysis
techniques. A British IR analyzer for CO. is described
and evaluated, and the use of this analyzer in measuring
CO:. content of air from deep cultures of microorganisms
is reported.

922. PORTABLE CONDUCTOMETRIC GAS
ANALYZER FOR THE DETERMINATION
OF CARBON MONOXIDE AND CARBON
DIOXIDE IN AIR
Volberg, N. Sh.
Trudy Nauchnoi Sessii Leningradskogo Nauchno-
Issledovatelskogo Instituta Gigieny Truda i
Profzabolevanii Posvyashchennoi Itogam Raboty,
pp. 158-164, 1958

The apparatus comprises collecting, purifying, oxidiz-
ing, absorption and electrical measuring systems. CO, is
absorbed in 10 ml 0.005 N NaOH containing 0.1% butyl
alcohol. An alternating voltage (100 v) is used with
germanium diodes for rectifiers. A microampere meter
picks up the output. The system shows a good sensitivity.

923. GAS ANALYZER
Bresler, P. 1.
January 19, 1959
U.S. Department of Commerce, Washington, D.C.
Russian Patent 116,724

Thermaphones generate acoustic vibrations in a cham-
ber of unknown gas and in a control chamber. The
vibrations are picked up by microphones.

924. LIQUID SCINTILLATOR LUMINOSITY AS
AN INDICATOR FOR OXYGEN IN GASES
Chleck, D. J., Brinkerhoff, J., Hadley, W.,
Ziegler, C. A,

Review of Scientific Instruments, v. 30, pp. 37-38,
January 1959

925. GAS ANALYSIS BY OPTICAL INTER-
FEROMETRY
Hanson, D. N., Maimoni, A.
Analytical Chemistry, v. 31, pp. 77-82,
January 1959
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926. POLAROGRAPHY OF GASES, QUANTITA-
TIVE STUDIES OF OXYGEN AND
SULFUR DIOXIDE
Sawyer, D. T., George, R. S., Rnodes, R. C.
Analytical Chemistry, v. 31, pp 2-5,

January 1959

927. SPECIAL SAMPLING SYSTEM ALLOWS
CONTINUOUS METHANE MEASUREMENT
IN MISSOURI RIVER FUEL PLANT;
INFRARED ANALYZERS USED IN
AMMONIA PLANT
Gas Age, v. 123, pp. 46, 48, Fekruary 5, 1959

928. SIMPLE STERILISABLE SAMPLE DEVICE
Hyde, K. A.
Chemistry & Industry, p. 327, March 7, 1959

929. ACOUSTIC GAS ANALYSER
Molyneux, L.
Journal of Scientific Instrumenrts, v. 36, no. 3,
pp. 118-120, March 1959

A transistorized instrument is described which is ca-
pable of measuring concentration of halothane or chloro-
form vapor over a range of 0 to 4% by volume, with
accuracy of -+ ¥%. Gas containin;; vapor is a mixture
of air and oxygen; the instrumeni compares the time
taken by pulse of sound to travel through original gas
sample with the time taken for andther pulse to travel
through the same sample after removal of vapor by
activated charcoal. (EI, 1959)

930. DETERMINATION OF TOTAL GASEOUS
POLLUTANTS IN ATMOSPHERE
West, P. W, Sen, B., Sant, B. R.
Analytical Chemistry, v. 31, p». 399401,
March 1959

931. GAS ANALYZER
Johnson, K. W.
April 21, 1959
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,883,270 (assigned to Johnson-
Williams, Inc.)

This analyzer is designed to prevent explosion by de-
tecting dangerous concentrations in combustible mix-
tures. A catalytic filament is used "vith a thermally con-
ductive filament, and a wheatstone bridge connection is
made.

932. PORTABLE ANALYZER FOR DETERMINA-
TION OF DISSOLVED OXYGEN IN WATER;
APPLICATION OF RAPID-DROPPING
MERCURY ELECTRODE
Tyler, C. P., Karchmer, J. H.

Analytical Chemistry, v. 31, pp. 499-502,
April 1959

933. POLAROGRAPHIC DETERMINATION OF
OXYGEN; ANOMALOUS CURRENT
ENCOUNTERED WITH RAPID-DROPPING
MERCURY ELECTRODE
Karchmer, J. H.

Analytical Chemistry, v. 31, pp. 509-513,
April 1959

934. REVIEW OF APPLIED ANALYSIS;
AUTOMATIC OPERATIONS IN ANA-
LYTICAL CHEMISTRY
Patterson, G. D, Jr.

Analytical Chemistry, v. 31, pp. 646-655,
pt. 2, April 1959

935. ELECTROCHEMICAL METHOD DETECTS
AND MEASURES OXYGEN CONTENT
Engineering and Mining Journal, v. 160, p. 45,
April 1959

936. SELECTION OF COMPONENTS FOR
GAS ANALYZER SAMPLING SYSTEMS
Cotter J. L., Maley, L. E.

Chemical Engineering Progress,
v. 55, pp. 122, 124, 126, May 1959

937. RAPID METHOD FOR DETERMINATION
OF SMALL AMOUNTS OF CARBON
MONOXIDE IN GAS MIXTURES
Lysyj, I., Zarembo, J. E., Hanley, A.

Analytical Chemistry, v. 31, pp. 902-904,
May 1959

938. METHOD OF INCREASING THE
SENSITIVITY AND STABILITY OF
THERMISTOR THERMAL-CONDUCTIVITY
GAS ANALYZERS
Walker, R. E.

Review of Scientific Instruments,
v. 30, p. 378, May 1959
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939. CONTINUOUS ANALYSIS OF GAS
MIXTURES BY COMPOSITION
MODULATION
June 3, 1959
U.S. Department of Commerce, Washington, D.C.
British Patent 814,317 (assigned to Esso
Research and Engineering Co.)

The differential in pressure-varied absorption of a gas
is detected by thermocouples and is compared with that
of a control gas mixture.

940. GALVANIC CELL OXYGEN ANALYZER
AT MONSANTO’S TEXAS CITY PLANT
Baker, W. J., Combs, J. F., Zinn, T. L.,
Wotring, A. W,, Wall, R.F.

Industrial and Engineering Chemistry,
v. 51, pp. 727-730, June 1959

941. SPECTROPHOTOMETRIC TITRATION OF
PARTS PER MILLION OF CARBON
DIOXIDE IN GASES
Loveland, J. W., Adams, R. W., King, H. H., Jr.,
Nowak, F. A, Cali, L. J.

Analytical Chemistry, v. 31, pp. 1008-1010,
June 1959

942. A REMOTE PHASE SEPARATION BULB
FOR HIGHLY RADIOACTIVE
SAMPLE ANALYSES
Campbell, M. H.
July 21, 1959
General Electric Company, Hanford Atomic
Products Operation, Richland, Wash.
HW.61179
(Also available through U. S. Dept of Commerce,
Office of Technical Services, Washington, D. C.)

The separation bulb was designed to handle hot sam-
ples with a minimum of operator exposure. The separa-
tion bulb is an adaptation of an undocumented reaction
vessel designed for colorimetric phosphate determination.
A detailed description is given of the bulb and its opera-
tion. (NSA, 1959, #20,886)

943. DETECTION DEVICE FOR CARBON
MONOXIDE AND CARBON DIOXIDE
IN GASEOUS MIXTURES
Van Luik,F. W,, Jr,
July 28, 1959
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,897,059 (assigned to General
Electric Co.)
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Condensation nuclei are produced by passing carbon
compounds through a corona discharge (forming metallic
carbonyls which, in solution, produce the measurable
nuclei).

944. MODIFIED SARGENT-MALMSTADT
AUTOMATIC TITRATOR FOR REMOTE
CONTROL USE WITH PLUTONIUM
SOLUTIONS
Waterbury, G. R.

Analytical Chemistry, v. 31, pp. 1138-1141,
July 1959

Several modifications are described to adapt the com-
mercially available, differential-potentiometric automatic
titrator for use with plutonium solutions and to improve
parts of it for specific purposes. These modifications
include replacing the gravity-flow buret with a motor-
driven syringe buret, replacing the stirrer with a magnetic
stirrer, rewiring the titrator for remote operation inside a
plutonium dry box or hood, and adding a microammeter
to indicate potential changes. For trial titrations of
cerium and chromium with iron, standard deviations of
less than 0.01 relative % were obtained by using large
samples and weight burets with the modified titrator.
(NSA, 1959, #16,165)

945. APPARATUS FOR ELECTROLYTIC OXYGEN
ANALYSIS
Flook, W. M., Jr., Keidel, F. A,
August 4, 1959
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,898,282 (assigned to E. I. duPont de
Nemours & Co.)

Oxygen concentrations are coulometrically determined.

946. GAS ANALYSIS
Sall, A. O.
August 5, 1959
U.S. Department of Commerce, Washington, D.C.
USSR Patent 121,593

An infrared radiation method is claimed for determin-
ing the concentration of any one component,

947. CONTINUOUS DETERMINATION OF
CARBON MONOXIDE AND HYDRO-
CARBONS IN AIR BY MODIFIED
INFRARED ANALYZER
Jacobs, M. B., Braverman, M. M., Hochheiser, S.
Air Pollution Control Association, Journal of the,
v. 9, no. 2, pp. 110-114, August 1959



JPL ASTRONAUTICS INFORMATION SEARCH NO. 464

GAS AND LIQUID—SAMPLING, HANDLING, ANALYSIS, AND TESTING

Performance characteristics, operating principles, and
calibration methods of a selective, nondispersion-type
instrument are described. Methods are given for increas-
ing sensitivity in order to measure CO in the ranges of
0 to 20 ppm and 0 to 50 ppm and hydrocarbons in the
ranges of 0 to 5 ppm and 0 to 10 ppm. Interference is
eliminated. ( EI, 1959)

948, PHOTOELECTRIC RECORDING INTER-
FEROMETER FOR GAS ANALYSIS
Namba, S.

Review of Scientific Instrumenis, v. 30, no. §,
pp. 642-645, August 1959

Improvements introduced, particulirly in automatic re-
cording device of Riken gas indicat)r, were devised on
the principle of an optical interferometer in order to
make it usable in industrial applicatiins. Its sensitivity is
about 1 X 10 index unit, or in the case of CO, gas in air,
about 0.01% by volume. ( EI, 1959)

949. DEVICE FOR ADMITTING GAS AT
CONSTANT RATE TO VACUUM
APPARATUS
Osborne, A. D.

Journal of Scientific Instrumen's, v. 36,
pp. 370-371, August 1959

950. INTERNAL ELECTROLYSIS-COULOMETRIC
METHOD FOR DETERMINATION OF
SMALL QUANTITIES OF OXYGEN;
APPLICATION TO INDIVIDUAL SAMPLES
Knapp, W. G.

Analytical Chemistry, v. 31, pp. 1463-1467,
September 1959

951. IMPROVED VACUUM FUSION GAS
EXTRACTION AND COLLECTION
APPARATUS
Lench, A., Martin, G. S.

Analytical Chemistry, v. 31, pp. 1726-1729,
October 1959

952, FURTHER ADVANCES IN DISSOLVED
OXYGEN MICROANALYSIS
Potter, E. C., Everitt, G. E.
Journal of Applied Chemistry, v. 9, pp. 642-650,
December 1959; v. 10, pp.48- 56, January 1960

953. ELECTROLYTIC DETECTOR OF VAPORS
AND GAS IN THE ATMOSPHERE
(LABORATORY NOTEI]

Berton, A.
Bulletin de la Société Chimique de France,
p- 536, 1959

A small electrolytic cell is produced by a metallic wire
capillary holding a drop of liquid, with a second metallic
electrode touching the liquid. The electromotive force of
the cell varies with the gas reacting with the liquid.

954. GAS ADSORPTION ON BARRIER LAYERS
OF SEMI CONDUCTORS

Plagemann, H. H.
Nachrichtentechnik, v. 9, pp. 292-295, 1959

A review is presented of the effects of gas adsorption
(e.g., O, N, H.O, O,, air, and organic solvents) on elec-
trical properties of semiconductors.

955. GALVANIC CELLS SENSITIVE TO TRACES
OF GASEOUS, LIQUID, OR SOLID
SUBSTANCES
Berton, A.

Chimie Analytique, v. 41, pp. 351-358, 1959

The apparatus described consists of a glass container
in which a stream of gas (which may contain liquid or
solid particles) flows onto a drop of solution held on a
metallic electrode and touched by a second electrode. The
action of the cell varies with the impinging gas stream.
The composition of the gas stream necessitates some
variation in electrode metal and in the solution used.

956. ACOUSTIC GAS ANALYZER
Bogardus, B. J., Ritter, R. C.
Atomic Energy Commission, Rockville, Md.
1959
K-1240

An electro-acoustic type instrument measuring velocity
of sound in binary gas mixtures is described. The velocity
can be interpreted to indicate the mole fraction of one of
the components. Problems connected with the diaphragms
in the resonating chamber are discussed.

957. EQUIPMENT FOR THE REMOTE OPENING
OF GLASS AMPOULES CONTAINING
RADIOACTIVE MATERIAL
Bucina, 1.

Jaderna Energie, v. 5, p. 413, 1959
(in Czechoslovakian)
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The design and performance characteristics of a novel
remote manipulator for opening glass ampules contain-
ing radioactive materials are described. The well-known
method of first heating the glass with a hot wire and then
rapidly chilling the area with water .or other liquid is
employed for cutting the ampule open, using a 220 to
224 v fast transformer as source of current. The secondary
coil can be adjusted in two steps from 0 to 12 v. Design
of the head is unique because it not only holds the hot
wire used for cutting the glass but it is provided with a
syringe by means of which cold water can be squirted
onto the heated areas of the glass. An extension tube
contains the necessary electrical connections for the re-
movable cutting head, while the other end of this tube
is fastened to a pistol grip similar to that of a Weyland
solder gun. All the electric controls are placed on this
grip, while a separate rubber tube and bulb control the
syringe head. Details of construction are illustrated by
figures. (NSA, 1960, #19,070)

958. THE FRACTIONAL SIMULTANEOUS
DETERMINATION OF CARBON DIOXIDE
AND CARBON MONOXIDE
Coppens, L., Brieteux, J.
Institut National de Ulndustrie Charbonniére,
Bulletin Technique—Houille et Dérivés, no. 17,

pp. 524-543, 1959

Carbon dioxide is determined in a gas chromatography
column of silica gel. Subsequently the CO; is removed,
the gas is dried, and CO is oxidized by 1.0, to CO.,
which is then determined. The method is accurate for
small traces of CO and CO..

959. SELECTION OF COMPONENTS FOR GAS
ANALYZER SAMPLING SYSTEMS
Cotter, J. L., Maley, L. E.
Chemical Engineering Progress, v. 55, no. 5,
pp. 122, 124, 126, 1959

A review and comparison of commercial parts are
given.

960. REMOVAL OF OXYGEN FROM INERT
GASES WITH ACTIVATED COPPER
Gamisch, G., Riittiger, W.

Glas-Instrumenten Technik, v. 3, pp. 370-373,
1959
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961. AIR POLLUTION SAMPLING AND
ANALYSIS WITH SPECIAL REFERENCE TO
SULFATE PULPING OPERATIONS
Hendrickson, E. R.

Tappt, v. 42, no. 5, pp. 173A-176A, 1959

Techniques and procedures are discussed which are
used for atmospheric and aerial sampling and analysis
of objectionable discharges from kraft pulping operations.
The procedures are not yet ready for routine use. The gas
is drawn through a weighed filter thimble and into ab-
sorption channels. Particulates are caught in the filter and
subsequent weighing determines their extent. Determina-
tion of both SO, and H.S is made by colorimetry follow-
ing absorption.

962. CONTINUOUS DETERMINATION OF
CARBON MONOXIDE AND HYDRO-
CARBONS IN AIR BY A MODIFIED
INFRARED ANALYZER
Jacobs, M. B., Braverman, M. M., Hochheiser, S.
Air Pollution Control Association, Journal of the,
v. 9, pp. 110-114, 1959

A Luft-type infrared analyzer is used with increased
sample-tube length and increased sampling pressure.

963. PHOTOELECTRIC METHOD IN DETER-
MINING SMALL AMOUNTS OF OXYGEN
IN A GASEQUS MIXTURE
Lin, K.-T.
Hua Hsueh Shih Chieh, pp. 166-168, 1959

Carbon monoxide and hydrogen sulfide are removed
before the gaseous mixture is used for oxidation of
Cu(NH;),*. Colorimetric examination is made of the
reaction product.

964. LINEAR COLORIMETRIC METHOD OF
DETERMINING CARBON DIOXIDE
CONCENTRATIONS IN THE
ATMOSPHERE
Lukina, M. T., Borodina, G. L.

Gigiena i Sanitariya, v. 24, no. 8, pp 80-82, 1959

Silica gel containing colorless basic fuchsine-hydrazine
hydrate compound becomes rose colored upon contact
with CO, in air. The gel is contained in a tube and the
length of the colored portion in the tube is indicative of
the quantity of CO,.
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965. INDICATOR TUBE FOR RaPID DETER-
MINATION OF NITROGEN OXIDES IN
THE ATMOSPHERE OF INDUSTRIAL
PLANTS
Mokhov, L. A., Udalov, Yu. F., Khalturin, V. S.
Zhurnal Prikladonoi Khimii, v. 32, pp. 452-453,
1959
(Also available as Russian Patent 110,047,
U.S. Dept. of Commerce, Washington, D.C.)

Silica gel, treated with several alcohol solutions, is
packed in a tube 3 to 5 mm in diameler and 80 to 1060 mm
long. A color change from pink to maroon, caused by
diazotization, is proportional to the concentration of N

oxides in the gas. The method is sensitive to within
0.0005 mg/1.

966. AUTOMATIC APPARATUS FOR THE
DETECTION AND RECORDING OF NITRIC
OXIDE IN COKING GAS
Pierrain, J.

Chimie Analytique, v. 41, pp. #77-485, 1959

NO is oxidized to N.O, and N.0, by electrolytically
generated O. The reaction products of N.O; and N.Os
with a Griess reagent are examined colorimetrically.

967. MODIFICATION OF ANALYZER FOR THE
ESTIMATION OF SMALL AMOUNTS OF
OXYGEN IN GASES
Pour, V., Miiller, J.

Chemicky Prumysl, v. 9, pp. 630-632, 1959

The difference in color of oxidized and reduced forms
of Na 2-anthraquinone-sulfonate s determined photo-
colorimetrically.

968. MEASURING RAPIDLY CHANGING
OXYGEN CONTENTS OF GAS MIXTURES
BY ABSORPTION SPECTROSCOPY IN THE
SCHUMANN REGION
Prugger, H., Ulmer, W.
Zeitschrift fiir Angewandt Physik, v. 11, 467470,
1959

The 1600-1350 A range was use 1 for measuring O be-
cause N, CO., N,O and H.O do not interfere a great deal
in that spectral region. A tungsten photocell was used as
detector. A fairly accurate reading can be obtained in
less than 0.1 sec.
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969. ABSORPTION OF CARBON DIOXIDE BY
POLYMERIC AMINES
Robins, J. (Polytechnic Institute of Brooklyn, N.Y.,
1959, Thesis)
Dissertation Abstracts, v. 20, pp. 1194-1195, 1959
(Microfilm available as Mic 59-3635, University
Microfilms, Ann Arbor, Mich.)

970. TOXICOLOGICAL EXAMINATION OF
ATMOSPHERE POLLUTIONS. I SIMPLE
CONTROL DEVICES
Sacchi, S., Poggi, P. G., Poggi, A. R.

Chimica, Milan, v. 35, pp. 493-498, 1959

Rapid methods of determining CO. in air are reviewed.
The time of decolorizing a very dilute alkaline solution
when shaken in air is considered.

971. METHODS FOR SAMPLING AND ANALYSIS
OF FUEL GASES
1959
British Standards Institution, London, England
British Standard 3156

The standard describes only well established methods,
and applies chiefly to gases from coal, coke or oil. The
standard is divided into sections on sampling, general
analysis, and special determinations.

972. THE LONG-WAVE INFRARED SPECTRUM
OF H,0 VAPORS AND THE ABSORPTION
OF ATMOSPHERIC AIR IN THE 20-2500u
REGION (500-4 cm™)
Yaroslavskii, N. G., Stanevich, A. E.
Optika i Spektroskopiya, v. 7, pp. 626-631, 1959

973. EFFECT OF PRESSURE ON THE
VISCOSITY OF N.-CO. MIXTURES
Kestin, J., Leidenfrost, W.

Physica, v. 25, pp. 525-536, 1959

Accurate viscosity measurements are made at 20°C,
I to 21 atm pressure. An oscillating-disk viscometer was
used. Measured pressures during filling were used to
determine the composition of the mixture.

974. GAS ANALYSIS
Hobbs, A. P.
Spisy Piirodovedecké Fakulty University v Brne,
no. 400, pp. 54R-63R, 1959
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975. APPARATUS FOR CONTINUOUS CONDUCT-
OMETRIC DETERMINATION OF SMALL
QUANTITIES OF CO IN GASES
Waclawik, J.

Chemia Analityczna, v. 4, pp. 337-341, 1959
(in Polish with English summary)

The change in conductivity of NaOH after absorption
of CO., produced by oxidizing of CO with 1,0, gives an
indication of the quantity of CO present in the gas.

976. ATMOSPHERIC ABSORPTIONS IN THE
NEAR INFRARED AT HIGH ALTITUDES
Murcray, D. G., Brooks, J. N., Murcray, F. H.,
Williams, W. J.

Optical Society of America, Journal of the, v. 50,
no. 2, pp. 107-112, February 1960

977. OXYGEN INDICATOR
Vollmer, J.
March 29, 1960
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,930,970 (assigned to Minneapolis-
Honeywell Regulator Co.)

An apparatus is claimed which uses the variation of
reluctance of a magnetic circuit with O-bearing atmos-
phere to determine the oxygen present. A permanent
magnet is used as a source of constant magnetomotive
force for supplying flux.

978. AUTOMATIC RECORDING INSTRUMENTS
AS APPLIED TO AIR ANALYSIS
Giever, P. M., Cook, W. A.
AMA Archives of Industrial Health, v. 21,
pp. 233-249, March 1960

A review with 23 references is presented.

979. DESIGN OF A SINGLE ELECTRODE
CAPACITOR FOR USE WITH MOISTURE
METERS AND SIMILAR APPARATUS
Leach, D. F., Neilson, J. M. M.

Journal of Scientific Instruments, v. 37, pp. 77-80,
March 1960

980. BALANCED IONIZATION CHAMBERS
OFFER SENSITIVE GAS ANALYSIS
Maley, L. E.
Nucleonics, v. 18, no. 3, pp. 126, 128, March 1960

128

Contaminants in gases can be detected in parts-per-
billion range by making them into smoke particles and
passing the particles into an ionization chamber. Such
particles reduce ion current by acting as recombination
centers. An electrical circuit compares the conductance
of gas in this chamber with that in a control chamber.

981. SENSITIVE THERMAL CONDUCTIVITY
GAS ANALYZER
Purcell, J. R., Keeler, R. N.
Review of Scientific Instruments, v. 31,
pp. 304-306, March 1960

982. REVIEW OF FUNDAMENTAL DEVELOP-
MENTS IN GAS ANALYSIS
Hobbs, A. P.
Analytical Chemistry, v. 32, no. 5, pp. 54R-63R,
April 1960

983. ELECTROCHEMICAL DETECTOR FOR
OXYGEN DEFICIENCY IN THE
ATMOSPHERE
Jacobson, M. G., DeLuca, F. J.

June 7, 1960

U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,939,827 (assigned to Mine Safety
Appliances Co.)

The square root of the oxygen concentration of the gas
mixture at the cathode of a Fery-type cell is proportional
to the current in a primary cell-resistor circuit, and can be
read directly from a square-root scale on the meter.

984. COULOMETRIC ANALYZER FOR TRACE
QUANTITIES OF OXYGEN
Keidel, F. A.
Industrial and Engineering Chemistry, v. 52,
pp. 490-493, June 1960

985. DETECTION OF TRACES OF OXYGEN
IN GASES
Davis, P, S,
Metallurgia, v. 62, no. 369, pp. 49-50, July 1960

The simple method described is based on color change
which occurs when leuco-methylene blue is oxidized to
methylene blue. Suggested uses of this method are in
argon arc welding and glove box work where oxygen must
be eliminated. A bibliography is included. (EI, 1960)
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986. TRACE MONITORING IN GASES USING
GALVANIC SYSTEMS
Hersch, P. A.
Analytical Chemistry, v. 32, pp. 1030-1034,
July 1960

987. GALVANIC CELL FOR DETERMINING
OXYGEN IN GASES CONTAINING CARBON
DIOXIDE
Koyama, K.

Analytical Chemistry, v. 32, pg. 1053-1054,
July 1960

988. SAMPLING AND EXAMINING BLENDS
Fischer, J. J.
Chemical Engineer, v. 67, pp. 119-120,
August 8, 1960

989. REMOTE-HANDLING AND ANALYTICAL
TECHNIQUES USED IN THE PROCESSING
OF SAMPLES FROM H.T.G.C. LOOP
IRRADIATIONS
Brown, P. E., Flowers, R. H., Lupton, D. F. M.
October 1960
United Kingdom Atomic Ene gy Authority,
Research Group, Atomic Ene-gy Research
Establishment, Harwell, Berks, England
AERE-R-3252

Details are given of a high level radiochemical cell
which was in use for over a year without presenting any
major difficulties. Some useful devices and techniques are
described in connection with the 1adiochemical analysis
of multi-curic level samples from H.T.G.C. loop experi-

ments. (NSA, 1961, #14,369)

990. DESIGN OF SERIES PULSE COLUMNS
PILOT PLANTS FOR LIQUID-LIQUID
EXTRACTION. III. CALCULATIONS AND
PRACTICAL REALIZATION OF A PLANT
WITH REMOTE CONTROL AND
RADIATION SHIELDING
Salvetti, F. L., Santoli, S.

October 1960

Comitato Nazionale per I'Energia Nucleare,
Ispra, Italy

CNEN-3

The design is discussed of a series pulse columns pilot
plant with remote control and radiation shielding. The

project includes the choice of the remote control units,
of the clectrical setup, and the installation in a hot cell.
Pressure drop analysis through a series connected col-
umns plant is made.

991. DEVELOPMENT OF AN INEXPENSIVE,
REMOTE SAMPLE-TRANSFER DEVICE
Bingham, C. D., Janeves, D.

November 3, 1960

North American Aviation, Inc., Atomics Inter-
national Div., Canoga Park, Calif.
NAA-SR-Memo-5834

A simple, low-cost device for remote transfer of radio-
active samples in a hot cell or shielded facility was de-
signed and tested under hot-cell conditions. The device
consists of a small (7.5 w) Bodine motor which, by means
of a friction drive, extends and retracts a rigi-tape Yo-Yo.
The Yo-Yo tape is attached to the cap of a cutaway, 4-0z
polyethylene bottle which serves as the sample carriage.
The carriage travels inside a flexible, plastic-covered tube
called “elephant trunk.” (NSA, 1961, #19,491)

992. CONTINUOUS DETECTION AND
QUANTITATIVE MEASURING OF SMALL
AMOUNTS OF OXYGEN IN STREAMING
GASES
Spracklen, S. B., Campbell, D. N., Fellows, C. G.
November 3, 1960
U.S. Department of Commerce, Washington, D.C.
German Patent, 1,092,236 (assigned to Union
Carbide Corp.)

Claim is made of an electrolytic cell capable of de-
termining 10°% O.

993. MICRODETERMINATION OF NITROGEN
IN ROCKS AND SILICATE MINERALS BY
SEALED TUBE DIGESTION
Stevenson, F. J.

Analytical Chemistry, v. 32, pp. 1704-1706,
November 1960

994. MICRODETERMINATION OF CARBON AND
HYDROGEN BY A RAPID AUTO-
MATIC PROCEDURE
Dorfman, L., Robertson, G. 1.
Analytical Chemistry, v. 32, p. 1721,
November 1960
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995. IONIZATION DETECTORS FOR GAS
CHROMATOGRAPHY
Stirling, P. H., Ho, H.
Industrial and Engineering Chemistry, v. 52,
no. 11, pp. 61A-62A, 64A, November 1960

By using “tritium foil” in a small argon detector, it is
possible to obtain responses to H., N,, 0., CO,, CO,
(CN)., CH,, C.H,, C.H,, H,S, NO,, N,O, and CH,CI.
Characteristics of other available ionization detectors are
discussed.

996. NEW GAS ANALYSER FOR CONTINUOUS
DETERMINATION AND RECORDING OF
THE PERCENT CONTENT OF CARBON
DIOXIDE IN EXHALED AIR (TYPE GUF-1)
Abdrakhmanov, M. 1., Trofimovskii, M. R.
Kazanskii Meditsinskii Zhurnal, no. 3, pp. 91-93,
1960

A portable apparatus is described; optical density
changes in an indicator solution with passage of CO, are
detected by a photocolorimetric method utilizing two
photocells.

997. COLLECTION OF SAMPLES OF NITROGEN
DIOXIDE
Alekseeva, M. V.
Gigiena i Sanitariya, v. 25, no. 6, pp. 50-51, 1960

Collection of NO, by aspiration through chemical solu-
tions compares unfavorably with collection in evacuated
bottles. Passing 6-10 volumes of contaminated air through
a gas pipet at low flow rate is found to give high results.

998. CHEMICAL AND ELECTROCHEMICAL
MEASUREMENT OF THE CONCENTRA-
TION OF ATMOSPHERIC OZONE
Britaev, A. S.

Trudy Tsentralnoi Aerologicheskoi Observatorii,
no. 37, pp. 13-23, 1960

(See also Referativnyi Zhurnal, Khimiya, 1961,
#16D113)

Oxidation by O, of iodide solutions, e.g., KI solution,
liberates I and increases the pH. For colorimetry, O;-
containing air is passed through an iodide solution con-
taining an indicator until a color change occurs. A special
spectrophotometer is suggested for color measurement.
Electrochemical methods seem to be more accurate than
colorimetric methods. Equipment to determine optimum
reactions and measurement conditions is described. A
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compensation method at frequency 1.6-2 kc seems best
for measuring conductivity of a KI solution. Results are
given for atmospheric O, at ground level.

999. APPARATUS FOR THE MEASUREMENT OF
LIGHT SCATTERING IN LIQUIDS.
MEASUREMENT OF THE RAYLEIGH
FACTOR OF BENZENE AND SOME
OTHER PURE LIQUIDS
Coumou, D. J.

Journal of Colloid Science, v. 15, pp. 408-417, 1960

A photometer measures the light scattered in a liquid
sample. Light scattering with a standard liquid is used
as a control, and correction is made for differences in
volume and extent of the solid angle.

1,000. DEVELOPMENT OF A FREEZE-OUT
TECHNIQUE AND CONSTANT SAMPLING
RATE FOR THE PORTABLE UNLJET
SAMPLER
Linch, A. L., Charsha, H. G.
American Industrial Hygiene Association Journal,
v. 4, pp. 325-329, 1960

An aspirator draws air mixtures through a chilled
midget impinger. In mixtures containing 1-3 ppm of CS,
or PhNO,, CS, can be collected at —321°F with 85-90%
efficiency, and PhNO, at — 116°F with 90-95% efficiency.
Low temperatures are obtained with Freon-12, solid CO,,

and liquid N.

1,001. A DIFFERENTIAL OXYGEN ANALYZER
Linderstroem-Lang, C. U.
Acta Chemica Scandinavica, v. 14, pp. 1031~1036,

1960 (in English)

Using the absorption of O by pyrogallol as a basis, a
method was developed to ascertain very small differences
in O content of air samples.

1,002. AUTOMATIC APPARATUS FOR DETER-
MINATION OF TRACES OF OXYGEN
IN GASES
Pierrain, J.
Chimie Analytique, v. 42, pp. 78-82, 1960

Photometric measurement of CuCl, formed in absorp-
tion of O by a CuCl solution, is used to determine O
(30-150 ppm O in N). C.H. must be absent; small
amounts of C.H,, H and CO are immaterial.
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1,003. AUTOMATIC ASPIRATOR FOR SAMPLING
ATMOSPHERIC AIR IN A 24-HOUR PERIOD
Pinigin, M. A
Predelno Dopustimye Kontsentratsii
Atmosfernykh Zagryaznenii, no. 4,
pp- 143-149, 1960

A UNIQUE THERMAL CONDUCTIVITY
GAS ANALYZER

Purcell, J. R., Draper, J. W., Weitzel, D. H.

In “Proceedings of the 1957 Cryogenic Engineer-
ing Conference,” v. 3, pp. 1¢1-195, Plenum Press,
Inc., New York, N. Y., 1960

(Paper D-4, presented at National Bureau of
Standards Conference, Boulder, Colo.,

August 19-21, 1957)

1,004.

The cell is excited by 60-cycle ac current. If used for
hydrogen impurity analysis, the unit can have a range of
as little as 200 ppm of nitrogen in liydrogen for full scale
deflection, and 700 ppm deuteriuin in hydrogen. Time
required to complete a reading is a>out 30 sec.

1,005. PROCEDURES FOR DETERMINATION OF
HARMFUL SUBSTANCES IN THE AIR OF
INDUSTRIAL ESTABLISHMENTS USING
RYKHTER’S UNIVERSAI. ABSORBER
Rykhter, E. V., Shlygina, N. V., Kobyakina, E. L.
Sbornik Nauchnyi Prakt. Rubot. Permskii
Oblastnoi Sanitarnyi-Epidemol. Stantsii,
no. 3, pp. 4347, 1960
(See also Referativnyi Zhurnal Khimiya,

1961, # 141424)

A number of gases can be determined by turbidimetry,
colorimetry, etc., after use of Rykhter’s absorber. Proce-
dures are detailed.

1,006. MODIFIED NO. REAGENT FOR
RECORDING AIR ANALYZERS
Saltzman, B. E.

Analytical Chemistry, v. 32. pp. 135-136, 1960

Synthesis is given of a superior reagent for develop-
ment of color within 1-4 min after sampling.

1,007. A RAPID ANALYZER EA-0201
Skvortsov, N. N.
Gazovaya Promyshlennost, v. 5, no. 2,
pp. 28-30, 1960

The CO. and NO. contents of air are determined by
means of an absorber train that includes a tube contain-
ing color indicators sensitive to contact with these gases.

1,008. GAS ANALYZER MN-5106
Gazovaya Promyshlennost, v. 5, no. 2,
pp- 30-32, 1960

A schematic drawing and a wiring diagram illustrate
the design of an automatic system for determining O and
other components of the flue gases of powerplants.

1,009. SAMPLING SYSTEM
Hannaford, B. A., Rosenberg, R., Segaser, C. L.,
Terry, C. L.
January 17, 1961
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,968,183 (assigned to U.S. Atomic
Energy Commission)

An apparatus is described for the batch sampling of
radioactive liquids such as slurries from a system by re-
mote control, while providing shielding for protection of
operating personnel from the harmful effects of radia-
tion, (NSA, 1961, #7385)

1,010. DETERMINATION OF THE C" ACTIVITY
IN SLIGHT QUANTITIES OF
LOW-BOILING LIQUIDS
Schweers, W.

Atompraxis, v. 7, pp. 1-3, January 1961
(in German)

For determining the C'* activity in small amounts of
low-boiling liquids, it is advantageous to use suitably
constructed measurement bowls in connection with a
flow counter. These bowls can be closed with a lid con-
taining a thin “window.” With this method, activity in a
few milligrams of substance can be determined within an
accuracy of +3%. (NSA, 1961, #14,230)

1,011. QUANTITATIVE DETERMINATION OF
LOW ATOMIC NUMBER ELEMENTS
USING INTENSITY RATIO OF COHERENT
TO INCOHERENT SCATTERING OF
X-RAYS; DETERMINATION OF
HYDROGEN AND CARBON

Dwiggins, C. W, Jr.

Analytical Chemistry, v. 33, pp. 67-70,

January 1961
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USE OF FOUR-ELECTRODE CONDUC-
TOMETRY FOR THE AUTOMATIC
DETERMINATION OF CARBON DIOXIDE
AND AMMONIA IN CONCENTRATED
SCRUBBING WATER OF COKE

OVEN GAS

Barendrecht, E., Janssen, N. G. L. M.
Analytical Chemistry, v. 33, pp. 199-203,
February 1961

1,012.

PROCEDURE FOR SAMPLING AND
ANALYSIS FOR HYDROGEN SULFIDE
IN KRAFT MILL STACK GASES
Murray, F. E., Rayne, H. B.

Tappi, v. 44, pp. 219-221, March 1961

1,013.

SUCCESSFUL SAMPLING: SYSTEMS
APPROACH SIMPLIFIES ANALYZER-
SAMPLE HANDLING

Stirling, P. H., Ho, H.

Industrial and Engineering Chemistry, v. 33,
Supplement 57A-59A, 62A, March 1961

1,014.

MAGNETIC WIND DETECTS
OXYGEN FRACTIONS
Machine Design, v. 33, p. 160, April 13, 1961

1,015.

VAPOR DETECTOR BASED ON CHANGES
IN DIELECTRIC CONSTANTS

Winefordner, J. D., Steinbrecher, D., Lear, W. E.
Analytical Chemistry, v. 33, pp. 515-521,

April 1961

1,016.

A variable capacitor mounted in a special cell, which
allows gas to flow between the plates, is used. The dif-
ference frequency between oscillators is adjusted to zero
for the pure carrier gas, and a difference frequency pro-
duced by an impurity is measured. The difference fre-
quency is proportional to impurity concentration.

1,017. ABSOLUTE METHOD OF
TURBIDIMETRIC ANALYSIS
Meehan, E. J., Beattie, W. H.

Analytical Chemistry, v. 33, pp. 632-635,
April 1961

AUTOMATIC DEVICE FOR TAKING
SAMPLES OF RADIOACTIVE SOLUTIONS
May 31, 1961

1,018.
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U.S. Department of Commerce, Washington, D.C.
British Patent 869,249 (assigned to
Commissariat a 'Energie Atomique)

An automatic device for taking samples of radioactive
solutions is described. The device consists of a sample
bottle, a conduit feeding the bottle, means controllable
by a single action to place the solution under vacuum,
and an electropneumatic motor system consisting of a
liquid switch which makes use of the contact between
the radioactive solution and the feeding conduit. The
vacuum means causes the solution to come into contact
with the feeding conduit and to start to penetrate the
feeding conduit. The system further comprises a vacuum
valve and an atmospheric valve; the contact closing the
vacuum valve opens the atmospheric valve which causes
separation of the body of the solution from the fraction
of the solution which has penetrated the feeding conduit.
Operation of the two valves is determined in such a way
that the separation takes place at a given moment to col-
lect the desired quantity of radioactive solution in the
bottle. A security system which comes into operation if
the device does not function properly is also described
along with the protective enclosure. (NSA, 1961, #20925)

1,019. GAS SAMPLING VALVES MEASURE
SCAVENGING EFFICIENCY [ABSTRACT]
Asanuma, T., Yanagihara, S.

SAE Journal, v. 69, p. 101, May 1961

TWO ELECTRICALLY-OPERATED
TITRANT VALVES

Stock, J. T., Fill, M.A.

Laboratory Practice, pp. 302-304, May 1961

The electrically operated burette or titrant valves in
which compression of a flexible tube controls the flow are
described. Both are designed to operate on 4- to 6-v dc
supply and have built-in controls for wide adjustment of
the rate of titrant delivery. In addition, the response of
the second of the valves is designed quite sensitive to the
operating voltage in order that remote control of the flow
rate is possible. (NSA, 1961, #23433)

1,020.

1,021. OXYGEN GAUGE
Weissbart, J., Ruka, R.
Review of Scientific Instruments,
v. 32, pp. 593-595, May 1961
1,022. AUTOMATIC MOISTURE ANALYZERS

MONITOR GAS AND LIQUID STREAMS
Chemical Engineering, v. 68, p. 70, June 26, 1961
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1,025.
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1,029.
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GAS-TRACER METHOD F9R STUDY

AND PULSATING-FLOW MEASUREMENT

Kemp, J. F.

ASME, Transactions of the, Series D—
Journal of Basic Engineering,

v. 83, pp. 305-311, June 1961

MAGNETIC WINDS; PARAMAGNETIC
OXYGEN ANALYZERS ARIL FINDING
WIDER APPLICATION

Stirling, P. H., Ho, H.

Industrial and Engineering Chemistry,

v. 53, pp. 62A-64A, 67A, June 1961

AUTOMATIC SAMPLER PROVES
ACCURACY

Schonewald, G. S.

Oil and Gas Journal, v. 59, pp. 182, 184, 186,
July 31, 1961

MODIFIED CHROMATOGRAPH TO
RECORD HELIUM CONTENT OF
GAS STREAMS

Klingman, C. L.

Review of Scientific Instruments,

v. 32, pp. 822-824, July 1961

VARIATION OF ELECTRICAL
RESISTANCE OF A POLYMER AS A
FUNCTION OF THE EXTENT AND
NATURE OF SORBED WATER
Kawasaki, K.

Journal of Colloid Science, v. 16, pp. 405-410,
August 1961

GAS DETECTOR; OLFACTRON

Electronic Industries, v. 20, p. 222, August 1961

DETECTOR OF CARBON MONOXIDE
Engineering, v. 192, p. 279, September 1, 1961

FLUORESCENT TUBE ILLUMINATES
TURBIDITY PROBLEM; SIMPLE
TURBIDITY METER MADE FROM A
GLASS PIPE AND A FLUORESCENT
LIGHT BULB

Symons, E. F.

Chemical Engineering, v. 68, p 150,
September 4, 1961

1,031. SPECTROPHOTOMETRIC METHOD FOR
THE DETERMINATION OF MOISTURE
AND ACTIVE HYDROGEN
Mungall, T. G., Mitchen, J. H.
Analytical Chemistry, v. 33, pp. 1330-1331,
September 1961

1,032. CHEMIST IN BOX
Stirling, P. H., Ho, H.
Industrial and Engineering Chemistry,
v. 53, no. 9, pp. 59A-61A, September 1961

Automatic installations include the sample handling
system, sample injection system, dilution stage, dispensing
systems, end-point indicator, readout system, etc. Charac-
teristics of titrators, colorimeters, and laboratory autoti-
tration are given.

1,033. COMPARISON OF INSTRUMENTAL
METHODS OF ANALYSIS FOR ODORANTS
AND OTHER SULFUR COMPOUNDS
IN NATURAL GAS
Tarman, P. B., Andreen, B. H., Kniebes, D. V.
Gas, v. 37, pp. 97-105, September 1961

1,034. ELECTRONIC NOSE DETECTS TOXIC
VAPORS
Safety Maintenance and Production, v. 122,
pp. 42-45, September 1961

1,035. SIMPLE DEVICE FOR CONTINUOUS
CO. INDICATION
Gries, W. H.
Chemical Engineering, v. 68, p. 130,
October 30, 1961

Two manometers, in series, and an absorption chamber
give a continuous analysis of gases.

1,036. DIPPING CHROMATOGRAPH TUBE
COLLECTS MICROGRAM SAMPLES
Palmer, R. C.

Control Engineering, v. 8, p. 121, October 1961

1,037. DETERMINING DENSITY
Stirling, P. H., Ho, H.
Industrial and Engineering Chemistry,
v. 53, no. 10, pp. 48A-50A, October 1961
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Applications of gas density gages include process
stream analysis, mass flow measurement, chromatography
and hazardous atmosphere monitoring. Nuclear and
weighing type densitometers are currently used for dif-
ficult applications such as slurries or suspensions. Gas
density gages utilize differing physical principles includ-
ing buoyancy, sonic velocity, and centrifugal acceleration.

1,038. CONTINUOUS SEPARATION OF GASEOUS
MIXTURES BY THERMAL
GRAVITATIONAL DIFFUSION
Frame, H. D., Jr., Kuszewski, J. R,,

Binder, J. F., Strain, H. H.
Analytical Chemistry, v. 33, pp. 1741-1745,
November 1961

Temperature gradients from 175 to 430°C were pro-
duced in a diffusion cell by electrically heating one verti-
cal wall and water cooling the other. Chambers of the
following three constructions were tried: (1) without
internal structure, (2) with vertical quartz fiber packing,
and (3) with vertical porous barriers. Exit from the cham-
ber was through three vents. Results are presented for
He-N mixtures, N-Ar, Ne**-Ne?%, and He-N-Ar.

DETERMINATION OF OXYGEN BY THE
INERT GAS DIFFUSION METHOD USING
GRAPHITE CAPSULES

Beck, E. J., Clark, F. E.

Analytical Chemistry, v. 33, pp. 1767-1770,
November 1961

1,039.

IONIZATION GAUGE CALIBRATION FOR
WATER VAPOR

Futch, A. H., Jr.

Review of Scientific Instruments, v. 32,

pp. 1263-1264, November 1961

1,040.

GAS ANALYSIS BY THERMAL
CONDUCTIVITY

McFadden, J. L.

Instruments and Control Systems, v. 34,
pp. 2055-2057, November 1961

1,041.

REAGENT AND INDICATOR IN TEST
TUBES FOR DETECTION AND
DETERMINATION OF CARBON
MONOXIDE IN AIR AND IN

OTHER GASES

Heidrich, H.

December 28, 1961

1,042.
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U.S. Department of Commerce, Washington, D.C.
German Patent 1,120,768 (assigned to
Auergesellschaft G.m.b.H.)

Concentrations of CO > 0.0005-0.3 volume % can be
determined by passing the gas through a mixture of two
silica gels containing oleum and 1,Os, and noting the ap-
pearance of a characteristic green color.

1,043. AUTOMATIC CONTROL OF
DISTILLATION COLUMNS
Lupfer, D. E,, Oglesby, M. W.
Industrial and Engineering Chemistry,
v. 53, pp. 963-969, December 1961
(Also available in Oil and Gas Journal,
v. 60, pp. 111-112, March 5, 1962)

EFFECT OF RATE OF SAMPLING ON
THE TRANSIENT BEHAVIOR OF
THERMOGRAVITATIONAL THERMAL
DIFFUSION COLUMNS WITHOUT
RESERVOIRS

Vichare, G. G., Powers, J. E.

AIChE Journal, v. 7, pp. 650-652, December 1961

1,044.

1,045. SU DI UN'ATTREZZATURA MOBILE
PER IL PRELIEVO DI CAMPIONI
D’ARIA (MOBILE AIR SAMPLING
EQUIPMENT)

Barbero, P.

Rassegna di medicine industriale e Igiene
del Lavoro, v. 30, no. 2, pp. 110111, 1961

(in Italian with English summary)

A description is given of mobile air sampling equip-
ment which has particular endurance characteristics and
is suitable to zones with difficult roads.

1,046. A RELIABLE LOW COST INSTRUMENT
FOR DETERMINING ATMOSPHERIC
OXIDANT LEVELS
Doughty, R. V., Erisman, D. O.

Air Pollution Control Association, Journal of the,
v. 11, pp. 428430, 1961

The mechanical effects of ozone attack on rubber is
utilized in this instrument. A rubber strip, half shielded
from and half exposed to O, is stretched over a pulley and
attached to an indicating needle. Ozone attack causes a
mechanical movement indicated by the needle.
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DEVICE FOR DETERMINATION OF
CARBON DIOXIDE IN THE ATMOSPHERE
Lyutsarev, S. V.

Trudy Institute Okeanologii, Akademiya

Nauk SSSR, v. 47, pp. 199-202, 1961

1,047.

A portable apparatus based upon complete absorption
of CO, is usable for determining CO. in as little as 50 cc
of air with error of 2%.

AN INSTRUMENT FOR CONTINUOUS
ANALYSIS OF ATMOSPHERIC OZONE
McCully, C. R., Roesler, J. F., Gordon, E. S.,
Van Scoyoc, J. N., Carrigan, RA.

IRE Transactions on Instrumentation, v. 1-10,
pp. 89-93, 1961

1,048.

The O, concentration is determined by cycling air
heated by O, decomposition and unchanged air alter-
nately over uncoated thermistors, and taking low-
frequency ac signals from a dc-energized Wheatstone
bridge. Noise due to lack of symmet -y in the cycling sys-
tem and sorption transients limit the sensitivity. The basic
parameters, circuitry, the cycling rotor, and the detection
cell are described. The cycling rotor is made of precision-
built concentric cylinders, half coated with an O, decom-
position catalyst. H.O interferes because of an intermedi-
ate H,0, reaction. The sensitivity is '7 uv/ppm, or approxi-
mately 10% theory, and concentrations of 0.1-10 ppm O
were measured with a precision of 10%. (CA, 1962,
#2682i)

1,049, COMPLETELY AUTOMATIC,
COULOMETRIC TITRATION APPARATUS
FOR PROCESS USE; DETERMINATION
OF SULFUR DIOXIDE iN GASES WITH
CONCENTRATIONS RANGING FROM 0.1
TO 100 PERCENT BY VOLUME
Barendrecht, E., Martens, W.

Analytical Chemistry, v. 34, pp. 138-142,

January 1962

FUNDAMENTALS OF RESERVOIR
FLUIDS; SAMPLING AND TESTING OIL
RESERVOIR SAMPLES

Clark, N. J.

Journal of Petroleum Technology, v. 14,

pp. 12-16, January 1962

1,050.

ELECTROCHEMICAL DEVICE FOR
MEASURING OXYGEN

Neville, J. R.

Review of Scientific Instruments,

v. 33, pp. 51-55, January 1962

1,051.

LOCATING WATER MAIN LEAKS WITH
NITROUS OXIDE TRACER

Water Works Engineering, v. 115, pp. 64-65,
January 1962

1,052.

AUTOMATIC SAMPLING DEVICE HAS
NO MOVING PARTS

Yates, W. H.

Chemical Engineering, v. 69, pp. 142, 144,
February 19, 1962

1,053.

RAPID METHOD FOR THE DIRECT
DETERMINATION OF ELEMENTAL
OXYGEN BY ACTIVATION WITH FAST
NEUTRONS

Veal, D. J., Cook, C. F.

Analytical Chemistry, v. 34, pp- 178-184,
February 1962

1,054.

DETERMINATION OF OXYGEN BY
ACTIVATION ANALYSIS WITH FAST
NEUTRONS USING A LOW-COST
PORTABLE NEUTRON GENERATOR
Steele, E. L., Meinke, W. W.

Analytical Chemistry, v. 34, pp. 185-187,
February 1962

1,055.

DETERMINATION OF MONOETHANOL-
AMINE AND AMMONIA IN AIR
Wwilliams, D. D., Miller, R. R.

Analytical Chemistry, v. 34, pp. 225-227,
February 1962

1,056.

DEVICE FOR METERING OXYGEN

Eggers, R.

March 1, 1962

U.S. Department of Commerce, Washington,D.C.
German Patent 1,124,735 (assigned to

Licentia Patent-Verwaltungs-G.m.b.H.)

1,057.

The change in magnetic resistance with O content of a
gas is used for oxygen determination. By applying the flux
to both the test gas and a control gas at the same time,
other variables such as temperature do not interfere.
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1,058. DETECTING AMMONIA AND
AMINE VAPOR
Williams, D. D,
March 13, 1962
U.S. Department of Commerce, Washington, D.C.
U. S. Patent 3,025,142 (assigned to U. .
Department of the Navy)

A characteristic blue color is produced by passing NH,
and amine vapors through ninhydrin-silica gel and heat-
ing. The concentration is directly proportional to band-
width. Concentrations less than 1 pPpm may be determined.

1,059. NATIONAL AIR SAMPLING NETWORK
MEASUREMENT OF SO, AND NO,
Perry, W. H,, Tabor, E. C.
Archives of Environmental H ealth, v. 4,
Pp. 254-264, March 1962

POLAROGRAPHIC DETERMINATION OF
METHYL BROMIDE, ETHYLENE
DIBROMIDE, ACRYLONITRILE,
CHLOROPICRIN, AND CARBON
TETRACHLORIDE IN AIR

Berck, B.

Journal of Agriculture and Food Chemistry,

v. 10, pp. 158-162, March 1962

1,060.

FUNDAMENTALS OF RESERVOIR
FLUIDS; SAMPLING AND TESTING GAS
RESERVOIR SAMPLES

Clark, N. J.

Journal of Petroleum Technology, v. 14,

pp. 266-272, March 1962

1,061.

1,062. DETERMINATION OF OXYGEN IN ZINC,
CADMIUM, AND MAGNESIUM BY
CARBON-REDUCTION IN AN INERT
GAS STREAM

Holt, B. D., Goodspeed, H. T.

Analytical Chemistry, v. 34, pp. 374-378,

March 1962

MICRODETERMINATION OF CARBON
AND HYDROGEN USING NONDISPERSIVE
INFRARED AND THERMAL
CONDUCTIVITY ANALYSIS

Kuck, J. A, Berry, J. W., Andreatch, A, J.,

Lentz, P. A.

Analytical Chemistry, v. 34, pp. 403407,

March 1962

1,063.
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Carbon is determined as CO, with a nondispersive,
infrared gas analyzer, and hydrogen is determined as the
gas with a thermistor-type thermal conductivity cell. This
method is applicable to sample weights in the range of
4.0 to 0.5 mg and is operable with as little as 200 pg of
material,

1,064. NEW METHOD FOR THE
ULTRAMICRODETERMINATION OF
NITROGEN
Hozumi, K., Kirsten, W. I
Analytical Chemistry, v. 34, pp. 434435,
March 1962

APPLICATION FOR GAS
CHROMATOGRAPHY TO THE ANALYSES
OF ORGANICS, WATER, AND ADSORBED
GASES IN THE LUNAR CRUST

Oyama, V. I, Vango, S. P., Wilson, E. M,

ARS Journal,v. 32, pp. 354-360, March 1962

The data obtainable by controlled heating of biogenic
material with mineral mixtures are presented, The appli-
cation of this technique to a gas chromatograph apparatus
being fabricated is discussed.

1,065.

NATIONAL AIR SAMPLING NETWORK
MEASUREMENT OF SO, AND NO,
Perry, W. H., Tabor, E. C.

Archives of Environmental Health,

v. 4, pp. 254-264, March 1962

1,066.

DETERMINING THE CAUSE OF DEATH
OF VEGETATION BY ANALYSIS OF
SOIL GASES

Braverman, M. M., Ettinger, I., Jacobs, M. B.
Gas Age, v. 129, pp. 23-26, April 26, 1962

1,067.

DEVELOPMENT OF THE SONIC GAS
ANALYSER

Haswell, R., Reid, A. M.

Industrial Chemist and Chemical Manufacturer,
v. 38, pp. 164-166, April 1962

1,068.

REVIEW OF FUNDAMENTAL
DEVELOPMENTS IN ANALYSIS
Hobbs, A. P.

Analytical Chemistry, v. 34, no. 5,
pp- 91R-98R, April 1962

1,069,
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DETERMINATION OF OXYGEN UPTAKE
RATE BY POLAROGRAPHIC METHOD
Morgan, P. F., Bewtra, J. K.

Water Pollution Control Federation, Journal of
the, v. 34, pp. 363-375, April 1362

AUTOMATIC TITRATOR TESTS OIL
SAMPLES CONTINUOUSLY

Patient, D. A,

Control Engineering, v. 9, pp- 143+, April 1962

PORTABLE OZONE RECORDER
Journal of the F ranklin Institute,
v. 273, pp. 352-353, April 1965

SENSORS TO MEASURE OXYGEN LEVELS
Journal of the Franklin Institute,
v. 273, p. 349, April 1962

ABSORPTION BUBBLER FOR THE
MICRO-DETERMINATION OF GASES
Kamphausen, H. A.

Chemistry U Industry, p. 81€, May 5, 1962

INSTRUMENT FOR ON-STREAM
STRIPPING AND GAS
CHROMATOGRAPHIC DETERMINATION
OF DISSOLVED GASES IN LIQUIDS
Williams, D. D., Miller, R. R.

Analytical Chemistry, v. 34, pp. 657-659,

May 1962

RAPID AUTOMATIC
MICRODETERMINATION OF NITROGEN
Dorfman, L., Oeckinghaus, R., Anderson, F.
Robertson, G. L.

Analytical Chemistry, v. 34, pp. 678-682,

May 1962

considered.

1,077.

SPECTROPHOTOMETP\[C TITRATIONS OF
CARBON DIOXIDE, BICARBONATE

AND CARBONATE SOL.UTIONS
Underwood, A. L., Howe, L. H., 111

Analytical Chemistry, v. 3., pp. 692-694,

May 1962

ses can be completed in 6 to 15 min. Errors are

1,078.

SIMPLE ATMOSPHERIC CARBON
DIOXIDE ANALYZER

Lodge, J. P, Jr., Frank, E. R., Ferguson, J.
Analytical Chemistry, v. 34, pp. 702-704,
May 1962

Fine marble chips are suspended in continually aerated
distilled H,O, and the equilibrium pH is measured by an
expanded-scale pH meter.

1,079.

1,080.

1,081.

1,082.

1,083.

1,084.

VACUUM FUSION-GAS
CHROMATOGRAPHIC DETERMINATION
OF OXYGEN AND NITROGEN IN METALS
Lewis, L. L., Melnick, L. M.

Analytical Chemistry, v. 34, pp. 868-869,

June 1962

GAS ANALYSIS BY USE OF MICROWAVES
Johansson, G.

Analytical Chemistry, V. 34, pp. 914-916,

July 1962

SPECTROPHOTOMETRIC
DETERMINATION OF NITRIC OXIDE
IN AUTO EXHAUST

Nicksic, S. W., Harkins, J.

Analytical Chemistry, v. 34, pp. 985-988,
July 1962

KJELDAHL DETERMINATION OF
NITROGEN WITHOUT DISTILLATION
Hashmi, M. H,, Ali E., Umar, M.

Analytical Chemistry, v. 34, pp. 988-990,
July 1962

ANALYSIS OF AIR POLLUTION
MIXTURES; A STUDY OF BIOLOGICALLY
EFFECTIVE COMPONENTS

Estes, F.L.

Analytical Chemistry, V. 34, pp. 998-1001,

July 1962

EFFECT OF HYDRAZINE ON THE
MICRODETEBMINATION OF DISSOLVED
OXYGEN

Needleman, M.

Journal of Applied Chemistry,

v. 12, pp. 294-305, July 1962
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L,085. GAS SAMPLER; AUTOMATIC MEASURING

1,086.

1,087.

An analyzer is described, and the theory of thermal-

DEVICE FOR DETERMINING THE
PURITY OF GASES
Food Technology, v. 16, p. 32, July 1962

DISSOLVED OXYGEN MONITORING
FOR STREAM POLLUTION CONTROL
Dixon, W, §,

Public Works, v. 93, Pp- 93-94, August 1962

AN ELECTRICAL ANALYZER FOR
CARBON DIOXIDE IN RESPIRATORY
GASES

Bernstein, L., Yoshimoto, C.

Journal of Applied Physiology, v. 17,

pp. 126-130, 1962

conductivity-cell analyzers is discussed.
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1,088.

The

AUTOMATIC MICROCHEMICAL
INVESTIGATION OF ATMOSPHERIC
AIR. I THE “RELATIVE
CONDUCTIMETRIC” DETERMINATION
OF CARBON DIOXIDE

Malissa, H., Wagner, G.

Mikrochimica Acta, pp. 332-339, 1962

(in German)

7-min conductimeter compares favorably with the

titration method.

1,089.

MODERN CONCEPTS OF AIR SAMPLING
AND PROBLEMS FOR THE F UTURE
Schulte, H. F.

American Industrial Hygiene Association
Journal, v. 23, no. 1, pp. 20-25, 1962

Included are papers presented at a joint session of the
American Industrial Hygiene Association and the Ameri-
can Conference of Government Industrial Hygienists in
Detroit, Mich., on April 11, 1961,
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1,090. SEPARATION AND DETECTION OF
ELEMENTS BY ELECTROLYSIS
Alimarin, L. P., Petrikova, M. N.
Zhurnal Analitika Khimica, v. 8, pp. 11-17, 1953

Microelectrolysis is discussed. Application is possible
to volumes on the order of 10~ ml and quantities of sub-
stance on the order of 107°-10 *g. The microelectrodes
used are Pt or Hg. Examples arc presented of Cu and V
separation.

1,091. A REMOTE CONTROLLED QUARTZ-
FIBER MICRO-BALANCE: DESIGN,
CONSTRUCTION, AND
CHARACTERISTICS

Olt, R. G., DuFour, H. R,, Gray, M. L,
Wright, J. H.

December 7, 1954

Monsanto Chemical Co., Mound Lab.,
Miamisburg, Ohio

Information Report, MLM-1022, AT 33-1-GEN-53
AD-75,674

Completely remote operation ol an improved Kirk-
Craig type of quartz-fiber microtalance is described.
Weighings are performed within a vacuum-tight housing
wherein the atmosphere may be controlled and dupli-
cated. The reduction of health hazards associated with
the measurement of radioactive sambles, control of atmos-
pheric effects on the samples, and increased speed and
precision of weighing are some of tae advantages gained
from remote sample handling and from improvements
in operating controls. The quality of the components of
construction and the workmanship :n the assembly of the
balance are of paramount import:nce in developing a
rugged, reliable instrument which is useful for routine
mass determinations. (ASTIA)

SAMPLING PROBLEMS IN
SPECTROGRAPHIC ANALYSIS [ABSTRACT]
Oldfield, J. H.

Iron and Steel Institute, Jou rnal of the,

v. 185, pp. 490-491, April 1657

1,092.

1,093. A CONTINUOUSLY RECORDING
MICROMETER-PROFILOMETER FOR
HOT LABORATORY APPLICATIONS
Stratton, K.

In “Proceedings of the Sixth Hot Laboratories
and Equipment Conference, Chicago, I,
March 19-21, 1958, pp. 130-134

American Institute of Chemical Engineers,
New York, N. Y.

(Obtainable as TID-7556, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D. C.)

An instrument is described which provides a continu-
ous record of thickness change or surface profile for
irradiated plate and rod specimens. Two linear displace-
ment transducers are oriented in an opposed position and
the samples are moved between roller actuators at a
preselected speed, providing suitable recorder magnifica-
tion. Total dimension changes obtained in this manner
are independent of sample warpage or bowing. Discon-
necting one transducer provides a surface contour with
high resolution of surface defects. Samples 6 in. high,
8 in. wide, and 16 in. long are accommodated. Routine
accuracies of 0.5 to 0.1 mils can be obtained under normal

hot cell operating conditions. (NSA, 1959, #14,356)

1,094. REMOTE METALLOGRAPHIC
EQUIPMENT AND PRACTICES
Cain, F. M., Bingman, F. O.
In “Proceedings of the Sixth Hot Laboratories
and Equipment Conference, Chicago, IlL,,
March 19-21, 1958,” pp. 135-154
American Institute of Chemical Engineers,
New York, N. Y.
(Obtainable as TID-7556, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D. C.)

A review of equipment and practices used in the remote
metallographic facility at Bettis is presented. The modifi-
cations of various pieces of equipment are outlined in
addition to their operation and advantages. Deviations
from normal operations or special techniques are dis-
cussed for specific operations. There are sections on the
construction of the basic cell, the supporting equipment
such as the liquid waste disposal system, design and
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operation of a remote sectioning machine, mounting tech-
niques, grinding and polishing procedures, etching equip-
ment and techniques, transfer and storage facilities,
photography, hardness testing, and operating techniques
for specific materials as related to the problems encoun-
tered in processing radioactive materials. (NSA, 1959,
#14,357)

1,095. EQUIPMENT FOR THE MACHINING
AND TENSILE TESTING OF IRRADIATED
URANIUM
Shaw, D., Hufton, W. G.
April 30, 1958
United Kingdom Atomic Energy Authority,
Industrial Group, Windscale Works,
Sellafield, Cumberland, England
IGR-TN/W-905

A small center lathe was set up for turning tensile test
pieces from irradiated uranium fuel elements. A Houns-
field tensometer has also been modified for remote opera-
tion. The apparatus was commissioned and one tensile
test carried out on irradiated uranium. In this instance the
proof stress was increased from 25 to 34 ton/in.z and the
elongation reduced from 4 to 0.3% compared with unir-
radiated uranium. (NSA, 1959, #199)

1,06. A REMOTELY OPERATED
POLAROGRAPHIC APPARATUS
Jackson, C.

August 1958

United Kingdom Atomic Energy Authority,
Atomic Energy Research Establishment,
Harwell, Berks, England

AERE-ES/R-2491

Three simple pieces of apparatus are described which
ease the problems of polarography on radioactive mate-
rials. The devices may be of use for other remotely
operated assemblies. (NSA, 1959, # 161)

1,097. REMOTE ANALYTICAL FACILITY
OPERATIONAL EXPERIENCES
Huff, G. A.
In “Proceedings of the Second Conference on
Analytical Chemistry in Nuclear Reactor
Technology. Part 2. Instrumentation, Remote
Control Techniques, and Nucleonics, Gatlinburg,
Tenn., September 29-October 1, 1958.” pp. 55-64
U. 8. Atomic Energy Commission, Division
of Technical Information, Rockville, Md.
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(Obtainable as TID-7568, U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

The benefits and operational experiences of the Remote
Analytical Facility at the Idaho Chemical Processing
Plant are described. The original remote laboratory is
compared with the new Remote Analytical Facility
described in Analytical Chemistry, v. 28, p. 1084 (1956).
It is shown that simple remote handling techniques are
at times overlooked in preference to those which are more
complex. It is pointed out that the new facility ade-
quately fills its need. Advantages afforded by the new
facility are discussed. The time required for carrying out
analyses by direct and by remote techniques are com-
pared. A comparison is also made of the precisions which
can be attained when remote handling and direct bench-
top techniques are used in chemical analyses. (NSA,
1959, #14,250)

REMOTELY OPERATED FILTER
PHOTOMETER

Kelley, M. T., Wagner, E. B.,, Maddox, W. L.,
Jones, H. C,, Fisher, D. J.

Analytical Chemistry, v. 30, pp. 1711-1712,
October 1958

1,098.

Colorimetric analyses of radioactive samples are done
remotely within cells in the High Radiation Level
Analytical Facility. Manipulations of samples and instru-
ment are done with a pair of master-slave manipulators.
Only the compact sensing unit is within the cell. This
separation of components reduces slave movements to a
minimum, saves valuable cell space, simplifies mainte-
nance problems, and was found to be reliable and stable.
(NSA, 1959, #1302)

1,099. A REMOTELY CONTROLLED
DROP-WEIGHT TEST MACHINE FOR
BRITTLE-FRACTURE STUDIES
Steele, L. E., Hawthome, J. R.

January 16, 1959

Naval Research Laboratory, Washington, D.C.
NRL-5278

(See also “Proceedings of the Seventh Hot
Laboratories and Equipment Conference,
Cleveland, Ohio, April 7-9, 1959,” pp. 232-238)

In order to study the effects of nuclear radiation on
the notch-impact properties of large steel specimens,
remotely controlled drop-weight test equipment has been
designed for use in a hot-cell facility. The drop-weight
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test has been used to define the control temperature
below which steel structures may potentially initiate
brittle fractures in the presence of sharp notches or
flaws. The test is to be applied for the determination of
embrittlement due to radiation. Irrac iated specimens to
be tested are thermally conditioned ir. insulated environ-
mental chambers, then positioned on the machine where
a free-falling weight delivers a fixed amount of energy
to the specimen to determine the relative resistance to
fracture. The weight is coupled clect romagnetically and
lifted by a remotely operated raticmotor to a height
which is predetermined by means of even microswitches
located at 1-ft intervals. All phases of this testing opera-
tion are accomplished remotely by pneumatic or electrical
means, with the exception of specimen placement which
is accomplished by use of the master-slave manipulators.
(NSA, 1959, #3938)

A REMOTELY OPERATED CHARPY
TEST MACHINE FOR RA DIOACTIVE
SPECIMENS

Hawthorne, J. R., Steele, L. E..

March 12, 1959

Naval Research Laboratory, Washington, D. C.
NRL-5305

(See also “Proceedings of the Seventh Hot
Laboratories and Equipmen: Conference,
Cleveland, Ohio, April 7-9, 1959, pp- 239-246)

1,100.

Apparatus for the remote testing of standard Charpy
V-notch specimens was developed for the NRL Metal-
lurgy Division Hot-Cell Facility. Specimens of various
steels for atomic-energy applications are tested in this
facility after irradiation in mater als testing reactors.
With this apparatus, test temperatures within the range
of —100° to 300°F can be attained. Heating and cooling
are accomplished remotely by gas {low, thus eliminating
the need for liquid temperaturc-control baths. Specimen
temperature is measured continuously during the heating
or cooling cycle by means of a thermocouple in contact
with the specimen. Placement of the irradiated specimen
in the test machine is accomplished automatically by
pneumatic devices controlled by a synchronous pro-
grammer. With this system, approximately five seconds
are required to test a specimen after it has been condi-
tioned thermally. (NSA, 1959, # 49,130)

1,J01. CREEP TEST FACILITY FOR
IRRADIATED SAMPLES
Stearns, R. F.

In “Proceedings of the Seventh Hot Laboratories
and Equipment Conference, Cleveland, Ohio,
April 7-9, 1959,” pp. 207-212

American Society of Mechanical Engineers,
New York, N. Y.

A crecp test facility has been developed to test irradi-
ated samples with the same accuracy which can be ob-
tained from nonirradiated samples. The facility provides
for environmental temperatures up to 1200°F. Sample
elongation is indicated directly by means of dial gages.
The facility consists of a shielded cask containing a fur-
nace, giips and load members, remote handling fixtures,
and a temperature control system. Successful tests have
been made. (NSA, 1962, #17,610)

1,102. THE USE OF COMMERCIAL
EQUIPMENT FOR ANALYTICAL
CHEMISTRY BY REMOTE CONTROL
McCown, J. J., Sovereign, W. R., Larsen, R. P.
In “Proceedings of the Seventh Hot Laboratories
and Equipment Conference, Cleveland, Ohio,
April 7-9, 1959,” pp. 219-226
American Society of Mechanical Engineers,
New York, N. Y.

Analytical operations, which will be used in the EBR-1I
Analytical Junior Cave Facility, have been tested in a
full-scule cave mock-up. It has been found that all of
the necessary operations can be performed using simple
and in most cases commercially available equipment. A
description of the operations and equipment is given.
(NSA, 1959, #17,612)

1,103. TECHNIQUES, EQUIPMENT AND
METHODS OF OPERATION USED AT
THE KAPL RADIOACTIVE MATERIALS
LABORATORY REMOTE
METALLOGRAPHY CELL

Wemple, B. D.

In “Proceedings of the Seventh Hot Laboratories
and Equipment Conference, Cleveland, Ohio,
April 7-9, 1959,” pp. 387-396

American Society of Mechanical Engineers,
New York, N. Y.

The various methods, techniques, and equipment used
for the mounting, grinding, polishing, etching, and repli-
cation of metallographic samples in a remote metallog-
raphy cell are described. (NSA, 1959, #17,629)

141



JPL ASTRONAUTICS INFORMATION SEARCH NO. 464

ADDITIONAL INSPECTION., TESTING. AND ANALYSIS TECHNIQUES

1,104. VERSATILE STRESSING DEVICE FOR
SMALL SPECIMENS
Rapperport, E. J., Gelles, S. H.
April 21, 1959
Nuclear Metals, Inc., Concord, Mass.
NMI-1214, AT(30-1)-1565
(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

A compact device is described that is capable of exert-
ing finely controlled forces to stress samples in tension,
compression, or bending. The device is designed so that
a rectangular cross-sectioned sample may be viewed
microscopically on three of its four exposed faces during
the stress application. After suitable calibration, both the

stress and strain in the sample may be measured in all
three types of loading. (NSA, 1959, #11,179)

L,105. MEASUREMENTS THROUGH A HOT CELL
WINDOW USING OPTICAL TOOLING
Abbatiello, A. A.

April 23, 1959

Oak Ridge National Laboratory, Tenn.
ORNL-2658, W-7405-eng-26

(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

Optical tooling was evaluated for the measurement of
physical dimensions of radioactive parts through hot cell
windows. Instruments were set up outside a 4-ft-thick
lead-glass window. Although the window was not spe-
cially selected, the readings were within 1.0% of the
true dimension. Use of a calibration chart of the window
variations reduced the error to +0.1%. The method is.
considered feasible and sufficiently fast for a wide range
of hot cell measurements. The reflections of a point light
source from the lead-glass laminae form a convenient
indicator of the window’s measurement qualities. (NSA,

1959, #11,100)

1,106. A REMOTELY CONTROLLED
METALLOGRAPH. II
Leith, W, H,
December 1959
E. L. du Pont de Nemours and Company,
Savannah River Laboratory, Aiken, S. C.
DP-450, AT(07-2)-1
(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

A Bausch and Lomb metallograph that had been
adapted so that it could be operated remotely was modi-
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fied further to facilitate its operation. The instrument has
performed satisfactorily in the examination of highly
radioactive materials behind the heavy shielding of a
high level cell. (NSA, 1960, #9580)

L,107. PRELIMINARY REPORT OF ADVANCED
VIEWING STUDIES FOR REMOTE
HANDLING OPERATIONS
Brown, J. E.

August 2, 1960

General Electric Co., Aircraft Nuclear
Propulsion Dept., Cincinnati, Ohio
DC-60-8-32, AT (11-1)-171

The problems of proper viewing of remote handling
operations are discussed. Presently known methods of
remote viewing are surveyed. It is concluded that only
small improvements in methods presently employed are
possible. It is further concluded that a study of a versa-
tile optical system should be performed to determine
feasibility and cost. (NSA, 1962, #20,562)

1,108. LUNAR EXPERIMENTS — PHYSICAL
AND BIOLOGICAL
In “Proceedings of Lunar and Planetary
Exploration Colloquium, Vol. II, No. 3,”
pp. 43-55, Proceedings of Colloguium held
in Downey, Calif., November 1960
North American Aviation, Inc., Los Angeles,
Calif., August 15, 1961

1,109. SETF REMOTE VIEWING TECHNIQUES
Burton, J. H.

In “Proceedings of the Eighth Conference on
Hot Laboratories and Equipment, San Francisco,
Calif., December 13-15, 1960,” pp- 263-276
American Nuclear Society, Chicago, Tl1.
(Obtainable as TID-7599, Office of Technical

Services, Washington, D.C.)

Windowless hot cells in the SNAP Experimental Test
Facility necessitated the development of unique remote
viewing equipment and techniques. The development
was undertaken at Atomics International under contract
to the Office of Aircraft Reactors of the Atomic Energy
Commission as part of the SNAP 2 program. A descrip-
tion is given of the facility features and equipment that
affect the remote viewing program, and the equipment
and techniques developed. Mentioned are the Traverse
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Television System, through-root te evision camera,
through-roof periscope, miniature television camerd, and
procedures for handling and setting up the remote view-
ing equipment. (NSA, 1961, #4831)

IMPROVEMENTS IN OR RELATING TO
APPARATUS FOR REMOTE WEIGHING
OF RADIOACTIVE MATERIALS

Guest, W. R.

September 13, 1961

U.S. Department of Commerce , Washington, D.C.
British Patent 877,064 (assigned to United
Kingdom Atomic Energy Authority)

1,110.

A balance is designed for weighing, igniting, and re-
weighing radioactive samples. The talance is mounted
above a shielded cubicle and has a r>d suspended from
its beam and extending into the cubicle with a balance
pan at its lower end. A vertical tube furnace in the cu-
bicle is adapted to be raised to surround the balance pan,
and a means is provided for withdriwing air from the
furnace. (NSA, 1961, #30,805)

1,111. ELECTRONIC INSTALLATION AT
SWEDISH SAWMILL
The Engineer, v. 212, no. 5514, pp- 496-497,
September 22, 1961

Equipment measures debarked logs for sorting into
various sizes before they are fed to saws. Output signals
from photoelectric cells on either sid:: of the conveyor are
fed to a memory device attached to a subsequent con-
veyor which feeds to a metal detector and saws; 22-in.-D
classes can be individually set in steds of ¥4 in. on a pro-
gramming unit. The sorting result can be ohserved on a

Jamp display. (EI, 1961)

IMPROVEMENTS IN OR RELATING

TO MEASURING APPARATUS

Ellen, F. P, Leet, G.

November 8, 1961

U.S. Department of Commerce, Washington, D.C.
British Patent 881,620 (assigned to United
Kingdom Atomic Energy Authority)

1,112

An apparatus is designed for measuring dimensional
changes of remote objects, e.g., ‘vithin a reactor. The
apparatus compriscs a plunger-op rated rotary microm-
eter gage, a rotary position transinitter, and fluid pres-
sure-actuated means for advancing and retracting the
plunger. (NSA, 1962, #2013)

CONTINUOUS DIPMETER SURVEY
CAN BE AN IMPORTANT
EXPLORATION TOOL

Thompson, J. D.

0il and Gas Journal, v. 59, pp- 128-131,
December 18, 1961

1,113.

TELEVISION GOES UNDERGROUND
Rock Products, v. 64, pp. 96-97,
December 1961

1,114.

NEW GAGE SIMPLIFIES BOTTOM-HOLE
PRESSURE SURVEYS

Bleakley, W. B.

0il and Gas Journal, v. 60, pp. 83-84,

January 22, 1962

1,115.

GRAVITY AND AEROMAGNETIC
EXPLORATION IN THE

PARADOX BASIN

Steenland, N. C.

Geophysics, v. 27, pp- 73-89, February 1962

1,116.

OPTICAL INSPECTION DEVICE USING
FIBER OPTICS

February 1962

Sandia Corporation, Albuquerque, N. Mex.
Final Report for April-August 1961,
SCR-308, AT(29-1)-789

L117.

Activities in a program for development of a highly
flexible inspection probe having an insertion length of 36
in. and an outer diameter of less than 0.380 in. are de-
seribed. The purpose of the inspection device is to view a
remote cavity containing one or more wires. The design
of a probe is described which has four small compact
light sources, opague Covers over individual coated fibers,
and a fiber optics illumination plate at the distal end.
The outside diameter is 0.380 in., thus permitting the
use of more illumination and imaging fibers. The field of
view illumination is 22 foot-candles, giving good image
contrast and allowing objects 1.5 in. from the probe to be
viewed at a resolution of 15 lines per inch. Therefore, the
image of a 14¢-in.-D wire is equivalent to two fiber diam-
oters. Tt is felt that this probe fulfills the design specifica-
tions and demonstrates the feasibility of constructing a
highly flexible fiber optics probe utilizing co-axial illumi-
nation. (NSA, 1962, #11,928)
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1,118. DEVELOPMENT OF ULTRASONIC
TECHNIQUES FOR THE REMOTE
MEASUREMENT OF THE HRT CORE
VESSEL WALL THICKNESS
McClung, R. W., Cook, K. V.

March 15, 1962
Oak Ridge National Laboratory, Tenn.
ORNL-TM-103, W.7405-eng-26

Design and development of a remote ultrasonic inspec-
tion technique for use in measuring wall thicknesses in
the HRT core vessel are described. (NSA,, 1962, #10,265)

1,119. IMPROVEMENTS IN OR RELATING TO
MEANS FOR VIEWING AN ELEMENT
LOCATED WITHIN AN ENCLOSED SPACE
Wills, S. C. F.

May 9, 1962

U.S.Department of Commerce, Washington, D.C.
British Patent 895,893 (assigned to

Strachan and Henshaw, Ltd.)

An apparatus is designed for viewing a deeply indented
element, e.g., a finned fuel element, within a pressurized
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enclosed space, such as the pressurizable servicing path
from a charge/discharge machine to a reactor pressure
vessel. The apparatus includes a viewing beam path and
an illuminating beam path arranged in parallel and di-
rected through a single aperture; a pair of right-angle
prisms is provided in the illuminating beam path to bring
it closer to the viewing beam path. (NSA, 1962, #19,023)

L120. SCIENTIFIC EXPERIMENTS FOR
MARINER R-1 AND R-2
Wyckoff, R. C., Editor
July 15, 1962
Jet Propulsion Laboratory, California
Institute of Technology, Pasadena
TR 32-315

The scientific experiments which were to be carried
aboard the Mariner R spacecraft are described. The sci-
entific experiments included the investigation of the
radiation emission from the planet Venus, and the mag-
netic fields and the charged particle and cosmic dust
flux in interplanetary space and in the vicinity of Venus.
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STEEL WORKS CRANE WITH
MECHANICALLY OPERATED TONGS
The Engineer, v. 198, p. 337, September 3, 1954

HANDLING; TONGS MOVE INGOTS
Iron Age,v. 177, p. 92, January 19, 1956

TONG-HOIST ROLL HANDLING
AT SEALRIGHT

Paper Trade Journal, v. 14(, p. 34,
June 18, 1956

HANDLING; STEEL MILL
WORK ROLL TONGS
Iron Age, v. 178, p. 120, November 1956

TONGS AND POWER TONGS
Murphy, C. E.

Petroleum Engineer, v. 29:8, p. 124,
January 1957

GRAB BUCKETS HANDLE HOT SLAG
Iron Age, v. 179, p. 134, April 18, 1957

AIR FROM CRANE OP:ENS BUCKET
Construction Methods and Equipment,
v. 39, pp. 207-208, May 1957

USES END-WELDED STUDS AS
TONG HOLDS IN FORGING
Iron Age, v. 180, pp. 110-111, August 8, 1957

GRIPPER JAWS UNLOAD PANELS
EFFICIENTLY, SAFELY

Chase, H.

Iron Age, v. 180, pp. 130-131,
December 12, 1957

REMOTE RETRIEVINCG: TOOL

Fromm,L. W, Jr.

August 19, 1958

U.S. Department of Comrierce, Washington, D.C.
U.S. Patent 2,848,266 (assigned to U.S. Atomic
Energy Commission)

A retrieving tool is described to securely grasp an ob-
ject for emplacement in, or withdrawal from, an elon-
gated tube. The object is grasped by hooks actuated by
a wedge and cam mechanism. The mechanism on the
end of a long rodlike structure is controlled by levers
or bars at the access end of the tube. This device is par-
ticularly useful for positioning fuel elements within a
reactor core. (NSA, 1959, #1024)

IMPROVED MASTER-SLAVE
MANIPULATOR HAND

Leith, W. H.

Nucleonics, v. 16, no. 12, pp. 70-71,
December 1958

1,131.

A new hand has been developed for the Argonne-type
master-slave manipulators in use at the Savannah River
Laboratory. An innovation in the hand is the flexibility
provided by detachable fingers. An important advantage
is the protection afforded moving parts of the hand
against contamination by the gauntlet. The hand is now
standard on all new SRL manipulators. (NSA, 1959,
#2940)

TONGS FOR RADIOACTIVE MATERIALS
The Engineer, v. 207, p. 432, March 13, 1959

1,132.

1,133. SAMPLE HOLDER FOR DIFFERENTIAL
THERMAL ANALYSIS OF FUSIBLE

OR REACTIVE SAMPLES

Fitch, J. L., Hurd, B. G.

American Mineralogist, v. 44, pp. 431-433,

March 1959

1,134. BIG “ICE TONGS” SAVE TIME IN
STEEL SHEETPILE REMOVAL
Tess, O. A.

Engineering News, v. 162, pp. 80-81,

May 14, 1959

TONGS MOVE COILED STRIP
EASILY WITHOUT DAMAGE
Steel, v. 145, p. 68, August 31, 1959

1,135.
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L,136. DESIGN CALCULATIONS FOR TWQ
TEST REMOTELY OPERABLE
QUICK DISCONNECTS
Keim, J. J.
September 21, 1959
General Electric Company, Aircraft Nuclear
Propulsion Dept., Cincinnati, Ohio
DC-59-9-154, AT(11-1)-171

Design calculations for two flange-type quick discon-
nects are presented. Both clamps are essentially of the
modified Marman type with design changes to accommo-
date remote handling requirements. These disconnects
are for use in connection with propulsion systems com-
ponents. (NSA, 1962, #20,561)

PLASTICS FOAM HANDLER:
FLEXIBLE GRAB
Plastics World, v. 17, p. 32, September 1959

1,137,

HOLDER AIDS SCREW MODIFICATION
Haller, K.

American Machinist, v. 103, p. 123,

October 5, 1959

1,138,

A COOLED SAMPLE HOLDER FOR
THE X-RAY SPECTROGRAPH
Dwiggins, C. W, Jr., Lindley, J. R,,
Eccleston, B, H.

Analytical Chemistry, v. 31, p. 1928,
November 1959

1,139.

MAGNETIC HOLDING FIXTURES
Suchenek, F. L.

Tool Engineer, v. 43, pp. 193-195,
November 1959

1,140.

IMPROVEMENTS IN OR RELATING TO
REMOTE HANDLING MECHANISMS

Orr, D.

December 16, 1959

U.S. Department of Commerce, Washington, D.C.
British Patent 825,553 (assigned to United
Kingdom Atomic Energy Authority)

1,141.

An adaptor for the grip device described in patent No.
825,552 is described which will make it possible to oper-
ate several different tools with one handle. (NSA, 1960,
#6482)
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ENGINE LINES ACCELERATED WITH
AUTOMATIC TONGS
Steel, v. 146, p. 77, January 25, 1960

1,142.

1,143. IMPROVED FORM OF SPRING-CLIP FOR
HOLDING DOWN A WORK-PIECE
Harrison, P. W,

Journal of Scientific Instruments, v. 37, p. 38,

January 1960

1,144. CABLE TENSION OPERATES
WORK-CLAMPING LEVERS
Chase, H.

Machinery, v. 66, p. 124, February 1960

NOVEL WORK-HOLDER FOR
LATHE OPERATIONS
Bossmann, C.

Machinery, v. 66, p. 138, May 1960

1,145.

1,146. GRIPS FOR TENSILE TESTS ON
VERY EXTENSIBLE TAPES

Day, A. G.

Journal of Scientific Instruments, v. 37,

pp-. 181-182, May 1960

1,147. NEW TONGS GIVE CONSTRUCTION
A SAFE GRIP

Safety Maintenance, v. 120, p. 20, July 1960

ELECTROMAGNETIC RELEASE
MECHANISM

Michelson, C.

September 13, 1960

U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,952,802 (assigned to U.S. Atomic
Energy Commission)

1,148.

An electromagnetic release mechanism is offered that
may be used, for example, for supporting a safety rod for
a nuclear reactor. The release mechanism is designed to
have a large excess holding force and a rapid, uniform,
and dependable release. The fast release is accomplished
by providing the electromagnet with slotted poles sep-
arated by an insulating potting resin, and by constructing
the poles with a ferro-nickel alloy. The combination of
these two features materially reduces the eddy current
power density whenever the magnetic field changes dur-
ing a release operation. In addition to these features, the



design of the armature is such as o provide ready en-
trance of fluid into any void that might tend to form
during release of the armature. This also improves the
release time for the mechanism. The large holding force
for the mechanism is accomplished by providing a small,
selected, uniform air gap between the inner pole piece
and the armature. (NSA, 1961, #83:9)

1,149. HAND CLAMPS MAKE UP BUSINESS
END OF CONVEYOR: NON-RUST
TREATMENT FOR EXHAUST
AND TAILPIPES
Mill and Factory, v. 67, p. 14, September 1960

LIFTING DEVICE FOR NUCLEAR
ENGINEERING

October 12, 1960

U.S. Department of Commerce, Washington, D.C.
French Patent 1,233,492 (as:igned to

Plessey Co., Ltd.)

1,150.

A totally mechanical lifting devize comprising a grab
organ is described. This grab organ has a number of
gripping elements situated at diffecent places in its pe-
riphery, each having a forward position for engaging
with the body to be lifted and a -etracted position for
releasing it. Means are provided for constraining thesc
elements in the retracted or in the forward position.
Preferably, the body to be lifted has a male cone-shaped
handling head which during the lct-down movement of
the grab enters a tube mounted :n the center of said
grab, the tube having a funnel-sh: ped lower extremity.
The said gripping elements are suitably constituted by
balls that rest in lateral openings o° the tube and can be
pushed in centripetal direction. These elements are held
in the retracted position by a piston sliding in the tube,
the piston being moved back aganst spring action by
the handling head of the body as t enters the tube. On
the said tube a further tube slides, the lower extremity
of which has a female cone-shaped surface so that the
axial thrust imposed on this outer tube is transformed
into the centripetal thrust imposed on the balls when
this surface abuts against them; in this way the balls are
made to engage in an annular rccess in the handling
head. In the forward position of the balls, this latter tube
slides over the openings in which the balls rest to lock
the balls in the forward position. (NSA, 1962, #5454)

1,151. ROD-HOLDING FIXTURE PERMITS
CHECKING TAPERS IN MACHINE

Hall, N.
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American Machinist/Metalworking
Manufacturing, v. 104, p. 115, October 31, 1960

1,152. VACUUM-TIGHT SAMPLE HOLDER FOR
HIGH TEMPERATURE CONDUCTIVITY
MEASUREMENTS

Friauf, R. J.

Review of Scientific Instruments, v. 31,

pp. 1161-1163, October 1960

1,153. OSCILLATING FLAT-SPECIMEN
HOLDER FOR AN X-RAY
POWDER CAMERA

Wilkinson, J. D., Calvert, L. D.
Journal of Scientific Instruments, v. 37,

pp. 399-400, October 1960

1,154. LATCHING DEVICES FOR NUCLEAR
FUEL ELEMENTS

Moulin, M. P. A,

January 17, 1961

U.S. Department of Commerce, Washington, D.C.
Canadian Patent 612,848 (assigned to

Commissariat 2 'Energie Atomique)

A latching device for holding columns of fuel slugs in
position in the channels of a reactor is described. The
latch may be operated by automatic remote control with
an accuracy sufficient to eliminate the possibility of jam-
ming or other defective operation. The latch is simple
and has high resistance to mechanical, thermal, and neu-
tron siresses. The latching mechanism consists of a hollow
body provided with latching fingers. The fingers are
movable and are adapted to project from the body. The
mechanism also includes a slidable member which is
movable longitudinally with respect to the body between
two end positions; this member acts in opposite direction
from the fingers and engages the side of the body for lock-
ing the fingers. When the fingers move in the reverse
direction from the locked position, the slidable member
automatically rcleases the body. (NSA, 1961, #21,827)

1,155. VELVET-GLOVE FIXTURING HOLDS
FRAGILE PART FOR MULTIPLE-
FORM CUTS
Collins, L. W Jr.

Machinery, v. 67, pp. 116-119, January 1961
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1,156. WORK-HOLDING RIG SIMPLIFIES
FLAME CUTTING

Gordon, R. C.

American Machinist/Metal Working

Manufacturing, v. 105, p. 128, February 20, 1961

1,157. HYDRAULIC CLAMPING CUTS
OVER-ALL MACHINING TIME

Exely, W. M.

Tool and Manufacturing Engineer, v. 46, no .2,

pp- 79-82, February 1961

Feasibility of using hydraulic clamping for short-run
production is discussed and a clamping system described.
Examples are given of fixtures using hydraulic clamps in
machining of aluminum castings. Time saving aspects
and other advantages of the fixtures are indicated. (EI,

1961)

1,158. A REMOTE SAMPLING SYSTEM FOR
HIGH-LEVEL. GAMMA SOURCES
Palmer, R. C., Davis, D. K., Willis, W, V.
International Journal of Applied Radiation and
Isotopes, v. 10, pp. 128-130, April 1961
(in English)

A remote-control mechanism for introducing and re-
moving samples from a 12-kc¢ Cs'" irradiator was de-
signed and built with a “fail safe” electrical system. The
lift mechanism is a solenoid which has a brass extension
pinned and soldered to the core. Two ferromagnetic
leaves are attached to the brass extension and are acted on
by the magnetic field of the solenoid. A description of the
solenoid is included, and the design and operation of the
sample carrier are presented. (NSA, 1961, #19,504)

1,159. SIMPLICITY IMPROVES TOOLHOLDER
VERSATILITY; CARB-O-LOCK
Steel, v. 148, pp. 91-92, May 29, 1961

ENTWICKLUNGSLINIEN IN DER
KONSTRUKTION VON KLEMMWERK-
ZEUGEN (DEVELOPMENTS IN
CONSTRUCTION OF CLAMPING TOOLS)
Kerbusch, J.

Werkstattstechnik, v. 51, no. 5, pp. 223-227,
May 1961

1,160.

Examples of various clamping possibilities are de-
scribed and illustrated. (EI, 1961)
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1,161. AUTOMATIC TONGS HANDLE HOIST JOB
Tool and Manufacturing Engineer, v. 46,
p. 82, June 1961

SELF-CENTERING POSITIVE

LOCKING GRAPNEL

Hopper, C. G.

July 4, 1961

U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,991,112 (assigned to Atomic

Energy Commission)

1,162,

A grapnel is described which is used for remotely se-
curing a load to be hoisted. This patented grapnel is
generally conical in shape with a plurality of semi-open
bores laterally disposed about the device. The bores
meet at the apex of the grapnel and there provide a se-
curing pocket for a spherical member. A load provided
with a rigid support rod having a spherical member at
its end can be secured by directing the spherical member
down one of the bores and into the securing pocket.
The major advantages of the grapnel reside in the self-
centering and positive locking features. (NSA, 1961,
#22.414)

1,163, TrU FACILITY—ALPHA BOX ACCES-
SORIES—MANIPULATOR OPERABLE
SPHERICAL JOINT CLAMP
Klima, B. B.

July 22, 1961
Oak Ridge National Laboratory, Tenn.
CF-61-3-129 (Revision 1), W-7405-eng-26

A special clamp has been designed and developed
which is manipulator operable and which will clamp a
standard spherical (glass) joint. This version of the clamp
can be pre-adjusted to securely lock on the joint, owing
to the incorporation of an adjustable seat for the over-
center clamp. (NSA, 1961, #30,787)

1,164. HOT-CELL GRIPPING TOOL AND
FUEL-ELEMENT-DISCONNECT TESTS
Charles, J. R.

August 3, 1961

North American Aviation, Atomics International
Division, Canoga Park, Calif.
NAA-SR-Memo—6630, AT-11-1-GEN-8

Recommendations and results are given for determina-
tions of the operating characteristics of the HNPF hot-
cell gripping tool, the suitability of the fuel-element
Mark II mechanical joint, and the effects of sodium ex-
posure and steam cleaning on the mechanical joint and
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on the process-tube to fuel-cluster lach, including the
effect of the exposure on extraction of 1 fuel cluster from
a process tube. (NSA, 1962, #4321)

1,165. ORANGE PEEL GRAB HANDLES SCRAP
Engineering, V. 192, p. 149, August 4, 1961

ERFAHRUNGEN UEBER DIE
GESTALTUNG UND DIE ARBEITSWEISE
VON KLEMMWERKZEUCEN
(EXPERIENCES WITH DESIGN AND
OPERATION OF CLAMPING TOOLS)
Heinlein, H.

Werkstattstechnik, v. 51, no. &, pp. 404-406,
August 1961

1,166.

Reference is made to difficulties in manufacture, utili-
zation, and maintenance of brazed carbide tools. Various
designs of clamping tools with hard metal cutting edges
are described. It is emphasized that : 0ols should conform
to standards. (EI, 1961)

1,167. CARBOLOY CARB-O-LOCK TOOL-HOLDER
OF EXCEPTIONAL DESIGN
Machinery, v. 67, p. 142, Auizust 1961

1,168. IMPROVEMENTS IN OR RELATING

TO LIFTING MECHANISMS

MacFarlane, C. J.

September 20, 1961

U.S. Department of Comm¢ rce,Washington,D.C.
British Patent 877,620 (assi:zned to United
Kingdom Atomic Energy Authority)

A grab is designed for removiig extraneous objects
from fuel element or control rod channels in heteroge-
neous reactor cores. The grab coinprises an outer tube,
an inner tube rotatably mounted within the outer tube,
and chains connecting the ends of the tubes. In the open
position, the chains hang in loop: near the sides of the
channel; by rotation of the inner tube, the chains are
drawn to a taut position, therety trapping any object
situated within the grab. (NSA, 1961, #30,807)

1,169. MODIFICATION OF ALLIED
ENGINEERING CORPORATION
MANIPULATOR TONC
Peishel, F. L., Hutto, E. L.

October 6, 1961
Oak Ridge National Laboratory, Tenn.
ORNL-TM-37, W-7405 -eng—26

A manipulator tong was modified to include an alpha
seal at the slave end. This arrangement is used in con-
junction with manipulators in a lead-shielded glove box
to obtain protection from both gamma and alpha radia-

tion. (NSA, 1962, #1883)

1,170. HOSE CLAMP HOLDS WORK IN LATHE
Hansen, H.
American Machinist/M etalworking
Manufacturing, v. 105, p. 151, October 16, 1961

[MPROVEMENTS IN OR RELATING TO
GRABS FOR REMOVING OBJECTS FROM
DEEP AND NARROW CHANNELS

Parr, E., Jobbins, J. K.

October 18, 1961

U.S. Department of Commerce, Washington,D.C.
British Patent 880,294 (assigned to United
Kingdom Atomic Energy Authority)

1,171.

A grab is designed for removing extraneous objects
from fuel element or control rod channels in reactor
cores. In operating the grab, a series of flexible fingers
are drawn together to form a grab mechanism by the
action of drawing up a looped cable engaging the fingers
at their free ends. (NSA, 1962, #311)

1,172. IMPROVEMENTS IN OR RELATING TO
GRIPPING DEVICES
October 18, 1961
U.S.Department of Commerce,Washington,D.C.
British Patent 880,162 (assigned to
Commissariat a 'Energie Atomique)

A positioning and gripping device, which may be more
reliably and rapidly handled than previous devices, is
designed for particular use in machining graphite rods
or bricks for reactor use. (NSA, 1962, #309)

SPECIAL HOLDER FEEDS
COLLAPSIBLE TAPS

Schafer, R.

American Machinist/ Metalworking
Manufacturing, v. 105, p. 131, October 30, 1961

1,173.

ECONOMIC PROCESSING OF
WELDMENTS FOR IBM DATA
PROCESSING MACHINE FRAMES; NEW
HYDRAULIC SWING CLAMP

Matthews, G. A.

Welding Journal, v. 40, pp- 10421044,
October 1961

1,174.
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L175. WRAP-AROUND PIPE REPAIR CLAMP
GIVES MORE ADJUSTMENT

Gas Age, v. 128, p. 16, November 23, 1961

L176. IMPROVED REF LECTION DIFFRACTION
HOLDER FOR ELECTRON MICROSCOPE
Henderson, J. C.

Journal of Scientific Instruments, v, 38, p. 453,

November 1961

L,177. CLAMSHELL BUCKET CARE; KEY TO
SUCCESSFUL PERFORMANCE

Polinek, C. J.

Pit and Quarry, v. 54, pp. 144-146 -+,
November 1961

(See also F oundry, v. 90, pp. 151 +, January 1962)

MAGNETIC CHUCKS FOR PLANNING
Soukup, H. C,

American Machinist/M. etalworking
Manufacturing, v. 105, p- 111, December 11, 1961

1,178.

TILT-UP FIXTURES FOR NUMERICALLY
CONTROLLED DRILLING

Hoss, R.

American Machinist/M etalworking
Manufacturing, v. 105, p. 61, December 25, 1961

1,179,

RECENT DEVELOPMENTS IN MAGNETIC
WORK-HOLDING DEVICES F OR
MACHINE TOOLS

Jonmes, J. C.

Institution of Electrical Engineers, Proceedings
of the, Part A—Power Engineering, v. 108,

pp. 566-567, December 1961

1,180.

L,181. SIMPLE TOOLS FOR REMOTE
RADIOACTIVE OPERATIONS

Schadek, J., Ujhelyi, C.

Magyar Tudomdnyos Akadémiq Atommag
Kutato Intezéte (Debrecen ), Kozlemények,

v. 4, pp. 235-236, 1961 (in Hungarian)

A few relatively simple but effective tools have been
developed in the shops of the Institute of Nuclear Re-
search of the Hungarian Academy of Sciences in Debre-
cen for the remote handling of experimental equipment,
They include special clamps, found useful for handling
and grasping cylindrical objects such as sources, glass am-
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poules, breakers, etc. A special head facilitates operations
involving wires or similar very thin objects. An auto-
matically grasping, spring-loaded tool rendered good
service for manipulating sealed sources; a thin steel or
plastic wire was used to open the clamp against the pres-
sure of the spring. (NSA, 1962, #19,019)

L,182. CLAMPING SHEET METAL

The Engineer, v. 213, p. 104, January 12, 1962

1,183. GRAB HOPPER DREDGER MERSEY
COMPASS

The Engineer, v. 213, pp. 192-193,
January 26, 1962

1,184. NEW BRITAIN-GRIDLEY FAST SETUP
FEATURED ON 12.IN. CHUCKING
MACHINE

Steel, v. 150, p. 84, January 29, 1962

L185. WHICH BUCKET FOR YOUR
TRACTOR-SHOVEL JOB?
Roads and Streets, v, 105, pp. 120-121,

January 1962

1,186. NEW BRITAIN SIX-STATION CHUCKER
SETS UP IN 60 SECONDS
American Machinist/M etalworking

Manufacturing, v. 106, p. 115, F ebruary 5 1962

CLARKSON IMPROVED DEADLOCK
CHUCK
The Engineer, v. 213, p. 321, F ebruary 16, 1962

1,187,

L,188. WORK LOADING MACHINE FOR
AUTOMATICS

The Engineer, v. 213,p. 322, F ebruary 16, 1962

L,189. DOUBLE TILTING SPECIMEN HOLDER
FOR THE SIEMENS ELMISKOP I
Patser, G. V., Swann, P. R,

Journal of Scientific Instruments, v, 39,

pp. 58-59, February 1962

SETUP TIME PRACTICALLY
ELIMINATED ON NEW CHUCKING
MACHINE

Machinery, v. 68, pp. 120A-120D,
February 1962

1,190.
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1,191.

1,192.

1,193.

1,194.

1,195.

1,196.

1,197.

MICROBORE MACHINE DIVISION OF
DeVLIEG MACHINE COMPANY
PRECISION BORING TOOL-HOLDERS
WITH INDEPENDENT TWO-AXIS
ADJUSTMENT

Machinery, v. 68, p. 204, Febraary 1962

POPE MODEL U-73 PRODUCTION
CHUCKING GRINDER SETS UP FAST
Steel, v. 150, p. 139, March 18, 1962

SAMPLE HOLDER FOR USE IN THE
MEASUREMENT OF THE RMOELECTRIC
POWER OF THERMOELLCTRIC
MATERIALS

Turco, ]. F., Hickey, J., Bar-Cadda, L

Review of Scientific Instruments,

v. 33, pp. 384-385, March 19¢2

MAGNET ACHIEVES FIELD STRENGTH

OF 45,000 GAUSS
Electrical Engineering,v. 81 p. 213, March 1962

NEW CHUCK AIDS SURFACE GRINDING;
ELECTROPERM PERMANENT MAGNETIC
CHUCKS

LeGrand, R.

American Machinist/Metalvsorking
Manufacturing, v. 106, pp. 74-75, April 2, 1962

THREE MACHINES REF LACED BY
CHUCKER
Steel, v. 150, pp. 70-71, April 9, 1962

SEVEN WAYS TO CHUCK THIN-WALL
SHELLS

Malm, D. C.

American Machinist/Metal vorking
Manufacturing, v. 106, pp. 106-107, April 30, 1962
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1,198.

1,199.

1,200.

1,201.

1,202.

SIMPLIFIED CHUCKING-INDEXING
FIXTURE

Haeussler, A. H. K.

Machinery, v. 68, pp. 132-133, April 1962

PNEUMATIC CLAMPING AND FEEDING
SYSTEM MECHANIZES CUTOFF SAW
Automation, v. 9, p. 76, April 1962

EX-CELL-O TO FEATURE CONTOUR
PROJECTOR AND MAGNA-SINE
MAGNETIC CHUCK

Machinery, v. 68, p. 169, May 1962

SHELDON INTERNAL, EXTERNAL
TRACING LATHE AND AUTOMATIC
PRECISION CHUCKING MACHINE
Machinery, v. 68, pp. 179+, May 1962

LIFTING DEVICES

Bradley, N., Jones, J.

June 19, 1962

U.S. Department of Commerce, Washington, D.C.
U.S. Patent 3,039,811 (assigned to

United Kingdom Atomic Energy Authority)

A piston-operated grab is designed for retrieving arti-
cles from vertical channels of a reactor cooled with a
vapor, e.g., steam. The volume enclosed by the piston
and its cylinder is connectable to evacuating means and
communicates with ambient pressure via a bleed valve
or orifice. The grab is provided with remotely disposed
indicating means. (NSA, 1962, #23,301)

1,203.

1,204.

SPECIMEN HOLDERS FOR REMOTE
METALLOGRAPHY

Posey, W.N., Alewine, G. B.

Metal Progress, v. 81, p. 112, June 1962

CHUCKS KEEP UP WITH TODAY'S
PRODUCTION PACE

Vlahos, C. J.

Mill and Factory, v. 71, pp. 65-67, July 1962
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1,205. POSITIONING SERVOMECHANISM WITH
FINITE TIME DELAY AND SIGNAL
LIMITER
Evans, D, H,

IRE Transactions on Automatic Control,
v. AC-2, pp. 6-90, February 1957

1,206. MAGNETIC JACK—NEW CONTROL
DRIVE MECHANISM

Young, J. N.

Nucleonics, v. 15, no. 6, pp. 118-120, 122-123,

June 1957

An arrangement was devised to meet a need for a
control drive that would operate reliably in a water
cooled reactor. A method of gripping magnetically, with-
out use of a mechanical gripper mechanism, was devised.
The functional description of a jack, its advantages and
limitations, and other operating characteristics are given.

(EI, 1957)

1,207.  CONTROL ROD DRIVE MECHANISM ON
EBWR
Bullinger, C. F., Kann, W. J.
Nuclear Science and Engineering, v. 3, no. 4,
pp. 379-386, April 1958

Details are presented of mechanisms installed on an
Argonne Experimental Boiling Water Reactor (EBWR)
which are of externally operated lead screw and nut type.
Other drive types, including electromagnetic jack, hy-
draulic, and rotary seal rack and pinion, are considered
for EBWR application.

1,208. QUICK RELEASABLE DRIVE

Dickson, J. J.

July 1, 1958

U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,841,018 (assigned to

U.S. Atomic Energy Commission)

A quick releasable mechanical drive system suitable
for use in a nuclear reactor is described. A small revers-
ible motor positions a control rod by means of a worm
and gear speed reducer, a magnetic torque clutch, and a
bell crank. As the control rod is raised to the operating
position, a heavy coil spring is compressed. In the event
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of an emergency indicated by either a “scram” signal or a
power failure, the current to the magnetic clutch is cut
off, thereby freeing the coil spring and the bell crank
positioner from the motor and speed reduction gearing,
The coil spring will immediately act upon the bell crank
to cause the insertion of the control rod. This arrange-
ment will allow the slow, accurate positioning of the
control rod during reactor operation, while providing an
independent force to rapidly insert the rod in the event
of an emergency. (NSA, 1959, #976)

1,209. NUT SCREW MECHANISMS
Glass, J. A. F.
July 1, 1958
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,841,026 (assigned to
U.S. Atomic Energy Commission)

A reactor control mechanism is described wherein the
control is achieved by the partial or total withdrawal of
the fissile material which is in the form of a fuel rod.
The fuel rod is designed to be raised and lowered from
the reactor core area by means of two concentric ball nut
and screw assemblies that may telescope one within the
other. These screw mechanisms are connected through a
magnetic clutch to a speed reduction gear and an accu-
rately controllable prime motive source. With the clutch
energized, the fuel rod may be moved into the reactor
core area, and fine adjustments may be made through the
reduction gearing. However, in the event of a power
failure or an emergency signal, the magnetic clutch will
become de-energized, and the fuel rod will drop out of
the core area by the force of gravity, thus shutting down
the operation of the reactor. (NSA, 1959, #977)

1,210. DEVICE FOR CONTROLLING
INSERTION OF ROD
Beaty, B. J.
October 14, 1958
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,855, 899 (assigned to
U.S. Atomic Energy Commission)

A device is described for rapidly inserting a safety rod
into a nuclear reactor upon a given signal or in the event
of a power failure in order to prevent the possibility of



extensive damage caused by a powr excursion. A piston
is slidably mounted within a vertical cylinder with pro-
vision for an electromagnetic latch at the top of the
cylinder. This assembly, with a sufety rod attached to
the piston, is mounted over an access port to the core
region of the reactor. The piston is normally latched at
the top of the cylinder with the s:fety rod clear of the
core area; however, when the latch is released, the piston
and rod drop by their own weight to insert the rod. Vents
along the side of the cylinder pernit the escape of the
air entrapped under the piston over the greater part of the
distance; at the end of the fall the entrapped air is com-
pressed, thereby bringing the safety rod gently to rest,
and thus providing for a rapid automatic insertion of
the rod with a minimum of structu:-al shock. (NSA, 1959,
#8357)

IMPROVEMENTS IN OE RELATING TO
CONTROL SYSTEMS FOR NUCLEAR
REACTORS

December 23, 1958

U.S. Department of Commerce, Washington, D.C.
British Patent 806,409 (assizned to

Reyrolle & Co., Ltd.)

(See also Nuclear Power, v. 4, p. 108,

February 1959)

1,211.

A combined control and shut-cff rod by Reyrolle, a
member of the Nuclear Power Plant Company, is sus-
pended by a flexible chain or cable from a windless drum,
mounted on the horizontal spindle of a reduction gear-
box which is driven by a variable speed electric motor
with no clutch between the rod and the motor. A second
gearbox connects the other end of the motor shaft to an
electromagnetic induction brake. For emergency shut-
down, the motor is de-energized and the rod allowed to
fall, under gravity but controlled by the brake. The
inertia of the driving train constituied by the motor, gear-
ing and moving parts is sufficiertly low for it to fall
rapidly enough while remaining coupled to the motor,
driving the de-energized motor in reverse through the
gearing. Final deceleration is produced by the brake whose
torque is automatically raised with the rod’s position by
means of the variable-ratio gearbox. Absence of a clutch
is claimed to lead to great reliabiliry. (NSA, 1959, #8478)

1,212. DIDO CONTROL SYSTIEM: AN
INVESTIGATION INTO THE USE OF D.C.
INJECTION BRAKING OF THE COARSE
CONTROL ARM DRIVING MOTOR
Lavelle, P. M.

December 1958
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United Kingdom Atomic Energy Authority,
Atomic Research Establishment,

Harwell, Berks, England

AERE-R/M-222

An investigation into the use of dc injection braking on
the induction motors used for driving the coarse control
arms in DIDO is reported. The application of dc injec-
tion Lraking is found to improve the response of the
coarse control arms by appreciably reducing the amount
of overrun encountered in positioning the arms. The dc
injection braking involves the application of dc to two of
the three-phase stator windings, the dc being applied
immediately when the ac input is disconnected. Various
values of de braking current were used and the results are
recorded. Phase-reversal braking has also been tried, and
although faster acting, it is less attractive because it in-
volves greater complexity. (NSA, 1959, #8231)

1,213. DEVELOPMENT AND DESIGN OF THE
CADMIUM CONTROL STATIONS FOR A
BOILING HEAVY WATER REACTOR
Christensen, H., Aarset, B.

A. S. John Greigs Boktrykkeri, Bergen, 1958

A description is given of the system for driving and
controlling the cadmium rods for a 10-Mw boiling heavy
water reactor, built in Halden, Norway. Different ways
of positioning a control rod inside a pressurized system
are discussed. Some special design features are described,
and results of trial runs with a prototype control station
are reviewed. (NSA, 1959, #4291)

1,214. BRAKE DEVICE
O’Donnell, T. J.
March 10, 1959
U.S. Department of Commerce, Washington,D.C.
U.S. Patent 2,876,867 (assigned to
U.S. Atomic Energy Commission)

A brake device is described for utilization in connection
with a control rod. The device comprises a pair of paral-
lelogram link mechanisms, a control rod moveable recti-
linearly therebetween in opposite directions, and shoes
resiliently supported by the mechanism for frictional
engagement with the control rod. (NSA, 1959, #15,746)

1,215. CONTROL FOR NEUTRONIC REACTOR
Lichtenberger, H. V., Cameron, R. A.
March 31, 1959
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,880,155 (assigned to
U.S. Atomic Energy Commission)
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A control rod operating device in a nuclear reactor of
the type in which the control rod is gradually withdrawn
from the reactor to a position desired during stable oper-
ation is described. The apparatus is-comprised essentially
of a stop member movable in the direction of withdrawal
of the control rod, a follower on the control rod engage-
able with the stop, and means urging the follower against
the stop in the direction of withdrawal. A means respon-
sive to disengagement of the follower from the stop is
provided for actuating the control rod to return to the
reactor shut-down position. (NSA, 1959, #15,750)

INDICATION OF CONTROL-ROD
POSITION

Bryden, R, D,, Simm, K. J.

G.E.C. Atomic Energy Review, v. 2, pp. 34-37,
March 1959

1,216.

. . . Descriptions are given of a control-rod winding
mechanism and position transmitter installation. (NSA,
1959, #14,104)

1,217. COAXIAL CONTROL ROD DRIVE
MECHANISM FOR NEUTRONIC
REACTORS
Fox, R. J., Oakes, L. C.

April 14, 1959

U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,881,619 (assigned to

U.S. Atomic Energy Commission)

A drive mechanism is presented for the control rod of
a nuclear reactor. In this device the control rod is coupled
to a drive shaft which cxtends coaxially through the rotor
of an electric motor for relative rotation with respect
thereto. A gear reduction mechanism is coupled between
the rotor and the drive shaft to convert the rotary motion
of the motor into linear motion of the shaft with a com-
paratively great reduction in speed, thereby providing
relatively slow linear movement of the shaft and control
rod for control purposcs. (NSA, 1959, #15,752)

1,218. REACTOR CONTROL MECHANISM
Lane, J. A,, Engberg, R. E., Welch, J. M.
May 12, 1959
U.S. Department of Commerce, Washington,D.C.
U.S. Patent 2,885,893 (assigned to
U.S. Atomic Energy Commission)

A quick-releasing mechanism is deseribed which may
be used to rapidly drop a device supported from beneath
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during normal use, such as a safety rod in a nuclear re-
actor. In accordance with this invention an electrical
control signal, such as may be provided by radiation
detection or other alarm condition sensing devices, is
delivered to an electromagnetic solenoid, the armature of
which is coupled to an actuating mechanism. The sole-
noid is energized when the mechanism is in its upper or
cocked position. In such position, the mechanism engages
a plurality of retaining balls, forcing them outward into
engagement with a shoulder or recess in a corresponding
section of a tubular extension on the upheld device.
When the control signal to the solenoid suddenly ceases,
the armature drops out, allowing the actuating mecha-
nism to move slightly but rapidly under the force of a
compressed spring. The weight of the device will urge
the balls inward against a beveled portion of the actuat-
ing mechanism and away from the engaging section on
the tubular extension, thus allowing the upheld device to
fall freely under the influence of gravity. (NSA, 1959,
#23,130)

1,219. STUDIO DI UN SERVOMECCANISMO
DI POSIZIONE A RIFLESSIONE DI
FORZA REALIZZATO CON FRIZIONI
MAGNETICHE A PARTICELLE
(DESIGN OF A FORCE-REFLECTING
POSITIONAL SERVOMECHANISM WITH
MAGNETIC PARTICLE CLUTCHES)
Mancini, C., Pulacci, A.

June 1959

Comitato Nazionale per le Ricerche Nucleari,
Milan, Italy

CNI-14

A description is given of a force-reflecting positional
servomechanism with magnetic particle clutches. The
characteristics of such a servomechanism are studied.
The study is based on the theory of linear quadrupoles
and gives satisfactory results with respect to the analysis
of the system stability and to its dynamic response. A me-
chanical analog system giving an intuitive and synthetic
representation is obtained. Data on a force-reflecting
servomechanism are tabulated. The laboratory experi-
ments are described in detail. (NSA, 1959, #22,267)

1,220. POSITIONING DEVICE
McCorkle, W. H.
July 14, 1959
U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,894,647 (assigned to
U.S. Atomic Energy Commission)



A positioner for a control rod for a nuclear reactor is
described. The positioner includes a spur gear and rack
for adjusting the control rod slowly and in small amounts,
as well as a piston and cylinder for moving the control
rod rapidly through larger distances. The positioner also
has associated with it a worm wheel and gear for rotat-
ing it out of engagement with the control rod. (NSA,

1960, #3199)

POSITIONING DEVICE

wall, R. R,, Peterson, D.L.

September 15, 1959

U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,904,168 (assigned to

U.S. Atomic Energy Commission)

1,221.

A positioner is described for a vertical reactor-control
rod. The positioner comprises four grooved friction rota-
table members that engage the control rod on all sides
and shift it longitudinally. The four friction members are
drivingly interconnected for conjoint rotation and com-
prise two pairs of coaxial members. The members of each
pair are urged toward one another by hydraulic or pneu-
matic pressure and thus grip the control rod so as to
hold it in any position or adjust it. Release of the hydrau-
lic or pneumatic pressure permits springs between the
friction members of each pair to force them apart,
whereby the control rod moves quickly by gravity into
the reactor. (NSA, 1960, #7111)

1,222, ELECTROMAGNETIC APPARATUS FOR
POSITIONING A CONTROL ELEMENT
Young, J. N.
September 30, 1959
U.S. Department of Commerce, Washington, D.C.
British Patent 821,164

A linear electromagnetic motor is described for posi-
tioning control elements in a reactor. Gripper coils which
fasten to the rod are provided in addition to coils for
moving the grippers. To move a control element, the
mover coils move the gripper coils to gripping position,
gripper coils are energized, and gripper coils (with rod)
are moved by mover coils to desired rod position. (NSA,
1959, #22,358)

1,223. DIGITAL REMOTE POSITION CONTROL
Hilton, K. G.
Electronic Engineering, v. 31, pp. 512-519,
September 1959
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EVALUATION OF HNPF MARK B DRIVE
Shaw, P. F.

October 13,1959

North American Aviation, Inc., Atomics
International Div., Canoga Park, Calif.
NAA-SR-Memo—4514

(Also available through U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

1,224.

Acceleration of the Hallam Power Reactor Mark B
drive from zero to approximately 98% of maximum speed
required from 0.196 to 0.267 sec. Deceleration of the
control rod drive from full speed to zero varied from
0.061 to 0.073 sec using the magnetic brake. Full speed
of the motor was determined for 54 rpm change gears
and 22.6 rpm gears. A procedure for assembly of the
motor is contained. (N SA, 1960, # 18,635)

1,225. ADVANCED DESIGNS OF MAGNETIC
JACK-TYPE CONTROL ROD DRIVE
Young, J. N.
November 1959
Argonne National Lab., Lemont, 1L
ANL-6073, W-31-109-eng-38
(Also available through U.S. Dept. of
Commerce, Office of Technical Services,
Washington, D.C.)

The magnetic jack is a device for positioning the con-
trol rods in a nuclear reactor, especially in a reactor
containing water under pressure. Magnetic actuation
precludes the need for shaft seals and eliminates the
problems associated with mechanisms operating in water.
It consists of a pressure shell, four sets of external sta-
tionary magnet coils (hold, grip, lift, pull down), and
one internal moving part (armature) that imparts linear
motion to a cluster of rods. (NSA, 1960, #10,172)

1,226. NEUTRONIC REACTOR CONTROL ROD
DRIVE APPARATUS

Oakes, L. C., Walker, C.S.

December 15, 1959

U.S. Department of Commerce, Washington, D.C.
U.S. Patent 2,917,445 (assigned to

U.S. Atomic Energy Commission)

A suspension mechanism between a vertically movable
nuclear reactor control rod and a rod extension, which
also provides information for the operator or an auto-
matic control signal, is described. A spring connects the
rod extension to a drive shaft. The extension of the spring
indicates whether (1) the rod is at rest on the reactor,
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(2) the rod and extension are suspended, or (3) the ex-
tension alone is suspended, the spring controlling a three-
position electrical switch, (NSA, 1960, #8270)

1,227.  REACTIVITY CONTROL DEVICE FOR
NUCLEAR REACTORS
January 26, 1960
U.S. Department of Commerce, Washington, D.C,
French Patent 1,204,462 (assigned to
British Thomson-Houston Co., Ltd.)

In order to get a substantially linear relationship be-
tween the reactivity and the position of the control rods,
these rods (movable in a vertical direction) are grouped
in such a manner that the channels of the respective
groups lie at the corners of concentric polygons. Equip-
ment is provided to move the rods of the same group
simultaneously and independently of the rods of the other
groups. The movement of the groups is performed suc-
cessively, e.g., in such a manner that first the rods of the
outermost groups are raised and then those of the suc-
ceeding groups; the rods are lowered in exactly the re-
verse order, viz., first those of the innermost groups and
then successively those on the outside. The movement of
a succeeding group begins before the movement of the
preceding group is ended (NSA, 1961, #10,450)

1,228. SCRAM DEVICE FOR THE RAPID
SHUTDOWN OF REACTORS
Gutmann, W,
February 18, 1960
U.S. Department of Commerce, Washington, D.C.
German Patent DAS 1,075,757 (assigned to
Metropolitan-Vickers Electrical Co., Ltd., and
United Kingdom Atomic Energy Authority)
(See also Kerntechnik, v, 2, p- 339, October 1960,
[in German])

With the device described, a scram procedure could be
carried out in which boron rod on drive elements and
4 magnetic braking device were let into or withdrawn
progressively to the activity of the reactor in the core
itself. A schematic representation of the device is given,
and the operation is described, (NSA, 1961, #4729)

1,229. CONTROL ROD DRIVE FOR
NUCLEAR REACTORS
March 1, 1960
U.S. Department of Commerce, Washington, D.C,
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French Patent 1,209,297 (assigned to
Société Alsacienne de Constructions
Mécaniques)

A control rod drive is offered which comprises a hori-
zontal shaft winch, to hoist or let down the cable from
which the rod is suspended, in combination with an
eddy-current brake mounted on the same axis, the winch
being controlled by an electric motor. The groove pro-
vided for the cable on the winch drum approaches the
axis toward the end of the run of the cable, in order to get
a progressive action by reduction of torque produced by
the control rod. This action is coupled with an increase
of the brake action. (NSA, 1961, #10,458)

1,230. NUCLEAR REACTOR
March 18, 1960
U.S. Department of Commerce, Washington, D.C.
French Patent 1,219,534 (assigned to General
Electric Co., Ltd.)

Two neutron-absorbing elements are provided and
coupled together in such a manner that the movement
of one of these clements into the reactor is coupled with
a movement of the other element out of the reactor.
Neutron-absorbing bars connected by a nonabsorbing
central section may be moved in different channels by
the same motor, (NSA, 1961, #10,485)

1,231. INDIKATOR NAKLONA NOVOI
KONSTRUKTSII (NEW CONSTRUCTION
OF DEFLECTION INDICATOR)
Kalinin, A. G.
Razvedka i Okhrana Nedr, v. 26, no. 3, pp. 53-54,
March 1960

New construction of a deflection indicator is described.
This indicator is part of a drilling tool and uses the
principle of a pendulum, (EI, 1961)

1,232.  IMPROVEMENTS IN OR RELATING TO
MECHANISMS FOR CONTROLLING THE
OPERATION OF NUCLEAR REACTORS
Sutherland, D, M., Proctor, H., Jobbins, J. K.,
Kearney, J. L.

April 13, 1960

U.S. Department of Commerce, Washington, D.C.,
British Patent 832,694 (assigned to
Metropolitan-Vickers Electric Co., Ltd.)

A control rod drive mechanism is described which has
an eddy current brake with movable magnets. A contro]



rod is raised and lowered by a tape and winding drum
mechanism. (NSA, 1960, #14,551)

IMPROVEMENTS IN OR RELATING TO
CONTROL ROD ASSEMBLIES FOR
NUCLEAR REACTORS

May 4, 1960

U.S. Department of Commerce, Washington,D.C.
British Patent 834,365 (assigned to

Westinghouse Electric Corp.)

1,233.

A coupling device is described for detachably engaging
the control rods of a pressurized water reactor. The
mechanism is simple and convenient, latches onto arms
extending radially from the control rod, and releases
quickly. (NSA, 1960, #15,437)

1,234. CAROLINAS-VIRGINIA NUCLEAR POWER
ASSOCIATES, INC. QUARTERLY
PROGRESS REPORT FOR THE PERIOD
JANUARY 1, 1960 TO MARCH 31, 1960
De Huff, P. G.

May 1960

Carolinas-Virginia Nuclear Power Associates,
Inc., Charlotte, N.C.

CVNA-52

... After a study of the various control rod drive
systems, the decision was made to use a top-mounted
gravity-scramming rack-and-pinion drive type for CVTR
... (NSA, 1961, #12,529)

1,235. AN ACCURATE CONTROL ROD POSITION
INDICATOR SYSTEM
Palmer, M. N, Morewitz, H. A.
May 1960
Westinghouse Electric Corp., Bettis Atomic
Power Lab., Pittsburgh, Pa,
WAPD-T-191, AT-11-1-GEN-14
(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

This report, presented at the AIEE Pacific General
Meeting in August 1960, describes a control-rod position-
indicator system for experimental zero-power nuclear
reactors. The system combines servomechanism practices
and analog-to-digital conversion techniques and provides
nonambiguous inline digital display with an accuracy of
+0.001 in. over a 72-in. control-rod travel. A printed
record of control-rod positions can be made of manually
selected rods, or all rods can be automatically scanned in
sequence and their positions recorded. (NSA, 1961, #3624)
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IMPROVEMENTS RELATING TO
ELECTRIC MOTOR CONTROL MEANS
FOR NUCLEAR REACTORS

Robertson, A. T., Hibbert, J. W.

June 9, 1960

U.S. Department of Commerce, Washington, D.C.
British Patent 836,975 (assigned to

A. Reyrolle and Co., Ltd.)

1,236.

A control mechanism for moving control rods in and
out of the reactor core by clectric motors has been in-
vented in which each motor has two or more separate
windings supplied from a corresponding number of gen-
erators, cach capable of producing full control of rod
movement. Each motor’s generator has a regulating
means to enable all the motor windings to be supplied
simultaneously and in synchronization. A diagram of
a three-motor mechanism is given. (NSA, 1960, #25,023)

1,237. MECHANICAL POSITIONER SOLVES
HEAT TREATING PROBLEM
Steel, v. 146, pp. 156-157, June 13, 1960

1,238. OMR (PIQUA) UNITIZED CONTROL-
SAFETY ROD PROTOTYPE TESTS

Howell, J. D., Weeks, C. C.

June 30, 1960

North American Aviation, Inc., Atomics
International Div., Canoga Park, Calif.
NAA-SR-5077, AT-11-1-GEN-8

(Also available through U.S. Dept. of Commerce,
Office of Technical Services, Washington, D.C.)

A unitized magnetic jack driven control-safety rod was
developed for the 45.5-thermal Mw organic moderated
reactor (Piqua). The rod assembly, including neutron
absorber, magnetic jack drive, shock absorber and posi-
tion indicator, is designed to be installed inside the re-
actor core tank and to operate immersed in the reactor
coolant (Santowax-R) at 550 to 600°F. Results of com-
ponent tests were reported in NAA-SR-3172. Two proto-
type rods, representative of the type to be used in the
Piqua plant, were subjected to extensive performance and
life tests in hot Santowax-R. Requirements on rod speed
(10 in./min) scram time (800 usec max) and position indi-
cator accuracy (==V4 in.) were met in these tests. Total
rod travel without failure or maintenance of 86,000 and
65,000 ft, respectively, (equivalent to 10,750 and 8,125 full
excursions) by the two prototypes demonstrated the reli-
ability of the magnetic jack drive in this application.
(NSA, 1960, #18,628)
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1,239. IMPROVEMENTS RELATING TO
ELECTRICAL POSITIONAL CONTROL
APPARATUS
Ludbrook, L. C., Gregory, J. P.

July 27,1960

U.S. Department of Commerce, Washington, D.C.
British Patent 842,458 (assigned to

British Thomson-Houston Co., Ltd.)

An electric positional control apparatus is designed for
reactor control rods so that the required amount of con-
trol apparatus is reduced. The apparatus includes a
plurality of positional-type motors, a low-frequency ac
voltage generator, and a control circuit that connects the
motors individually, or in groups, to the generator. The
motors are of the winding type for raising or lowering
a load. Circuit diagrams of the apparatus are given.

1,240. AUTOMATIC ELECTRONIC COORDINATE
MEASURING EQUIPMENT FOR HEAVY
BORING MACHINE
Abramzon, E. L., Grin, G. L., Peliks, A. Ya.,
Podlazov, S. S.

Measurement Techniques (English edition of
Izmeritelnaya Tekhnika), no. 7, pp. 579-583,
July 1960

Equipment is described for measuring displacement
coordinates, both vertical and horizontal, of a heavy bor-
ing machine, by means of two circular inductive trans-
ducers. A reversible electronic counter which operates
with decatrons is also presented. (EI, 1961)

1,241. METODIKA ORIENTIROVANNOI POSADKI
KLINEV (METHOD OF ORIENTING
DEFLECTION WEDGES)

Sultanov, B., Shandalov, G. 1.
Razvedka i Okhrana Nedr, v. 26, no. 8, pp. 51-52,
August 1960

Equipment and sequence of operations involved in
orientation are discussed. (EI, 1961)

1,242, PROCESS AND DEVICE FOR THE
REMOTE CONTROL OF THE SPEED OF
ROTATION OF AN ORGAN PLACED
INSIDE A NUCLEAR REACTOR AND FOR
KEEPING THIS SPEED AT A CONSTANT
VALUE THAT CAN BE VARIED AT WILL
September 5, 1960
U.S. Department of Commerce, Washington, D.C.
French Patent 1,243,459 (assigned to
Commissariat a I’'Energie Atomique)
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For the remote control of the speed of rotation of an
organ placed inside a nuclear reactor, e.g. for the movable
absorber cylinder of a reactor oscillator, the said cylinder
is driven by two turbines, the first one being fed by an
axial gas stream from a constant supply, and its blades
being mounted on said cylinder. The blades of the second
turbine are mounted on the cylinder so as to act as a
brake and are fed radially by a variable gas stream to
keep the speed of rotation of the cylinder constant. The
speed of the cylinder is determined by a pencil of light
shuttered by a disc, also fixed on the said cylinder and
provided with slits. The light pulses produced in this
manner are guided out from the reactor and fed to a
detecting instrument, and thus serve to control the gas
stream feeding the second turbine. (NSA, 1962, #15,850)

1,243. IMPROVEMENTS IN OR RELATING TO
CONTROL MEANS FOR EFFECTING
CONTROLLED MOVEMENT OF A
MEMBER IN AN ENCLOSED SPACE
Britt, J.

September 14, 1960

U.S. Department of Commerce, Washington, D.C.
British Patent 848,075 (assigned to

Rolls-Royce, Ltd.)

A reactor control rod drive mechanism is designed
which effects rod movement by means of a magnet
wrapped around the rod cylinder and a supply of a
pressure fluid, e.g., liquid sodium coolant. In operation,
the magnet is moved in the desired direction, up or
down, and the pressure fluid is applied automatically to
move the control rod in the same direction. Two con-
figurations of the mechanism and their details and opera-
tion are given. (NSA, 1961, #8288)

1,244. APPARATUS FOR POSITIONING
NEUTRON-ABSORBING MATERIAL
WITHIN A NUCLEAR REACTOR
September 28, 1960
U.S. Department of Commerce, Washington, D.C.
British Patent 849,716 (assigned to
U.S. Atomic Energy Commission)

An apparatus for positioning a neutron-absorbing mate-
rial, particularly a safety member for terminating a chain
reaction, in a reactor is designed so that it does not
depend on gravitational forces and can be operated in a
relatively small space adjacent to the reactor. The appa-
ratus comprises a frame, a rotatable shaft and drum
mounted on the frame, a magnetic clutch engagement
with the drum, and a flat spring which is wound at one end



on the drum and which has a plate of neutron-absorbing
material attached to its other end. In operation, the
magnetic clutch prevents the spring from unwinding and
is de-energized only when it is desired to release the
spring into the reactor. The arrangement of the apparatus
for lowering and raising a control member smoothly is
also described. (NSA, 1961, #5805)

MAGNETIC POSITION INDICATORS FOR
REACTOR CONTROL RODS

Medal, E.

Automatic Control, v. 13, no. 3, pp. 29-31,
September 1960

1,245.

Magnetic reed switches were developed as position
indicators for reactor control rods. The most effective
system appeared to be a single switch placed in the bot-
tom of a thimble telescoping into a hollow lead screw.
This screw carried an array of permanent ring magnets
stacked with opposing poles facing each other the entire
length of the stroke. When a single switch passed the
stacked magnets, a pulse was reccived and then trans-
mitted to a stepping motor. The stepping motor turned a
potentiometer that furnished the read-out to the control
circuitry. Position indication intervals of 3 in. were
reliably furnished. A device that could indicate pole-slip
was designed to furnish complete position indication dur-
ing normal operation without the need of a thimble sensor.
(NSA, 19